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Part  I 


Chapter  1.  Natural  Conditions  and  Resources  Potential 
First  Section.  Geomorphology 

Hunan  Province  is  located  in  a  transitional  zone  between  the  place  where  the 
Yunnan-Guizhou  Plateau  descends  to  the  hills  south  of  the  Chang  rang  an 
where  the  Nanling  mountainlands  descend  to  the  Jianghan  the 

place  where  mountains  and  rivers  alternatingly  rise  and  fall,  and  where  the^ 
types  of  landforms  are  varied,  laying  an  important  foundation 
tion  of  complex  environmental  conditions  for  agriculture,  abundant  natural 
resources,  and  striking  regional  differences. 

1.  Terrain  Features  and  Soil  Use 

(1)  Concave  Basin  Opening  Toward  the  North 

The  contour  of  the  terrain  in  Hunan  Province  is  as  follows:  ^  “ 

the  west,  the  ridges  of  the  Xuefeng  and  Wuling  ranges  reaching  an  elevation 
of  about  1,500  meters.  Most  of  the  land  gradually  descends  to  hills  an 
basins  at  an  elevation  of  500-200  meters  in  central  Hunan,  only  to  rise 
again  in  the  eastern  part  of  the  province  to  an  elevation  of  1,000  meters 
in  the  mountainlands  along  the  Hunan-Jiangxi  border.  In  cross  ^ 

terrain  resembles  a  saddle  that,  relatively  speaking,  is  characterised  by 
high  terrain  in  the  west  and  gently  sloping  terrain  in  the  east. 

Wuling  winds  through  the  south,  and  the  Shikengkongshl  on  the  border  between 
GuangdonI  is  1,902  metera  above  sea  level,  f 

on  the  Hunan-Guangxi  border  is  1,941  meters  above  sea  level.  .Moving  north 
eastward,  the  terrain  cascades  downward  in  waves  to  the  Binhai  Plain,  most 
of  which  is  at  below  50  meters  above  sea  level,  demonstrating  that  th 
terrain  is  high  in  the  south  and  low  in  the  north.  The  Dongting  Hu  region 
is  the  lowest  point  in  the  province  with  the  terrain  sloping  towar  i 
around.  It  contains  the  four  rivers  [the  Xiang,  Zi,  Yuan,  and  ^il,  a 
swallows  up  and  disgorges  the  Chang  Jiang  forming  a  heart-shaped  system. 

The  overall  view  of  the  province  is  land  rising  to  the  west,  south,  and 
east  from  the  Dongting  Hu  region,  but  gradually  descending  toward  the  cente 
and  toward  the  northeast  to  form  a  horse  shoe-shaped  incomplete  basin  open¬ 
ing  toward  the  north.  (Figure  2.  Terrain  Map  of  Hunan). 
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and  northern  Hunan  become  hot  spots  in  the  middle  reaches  of  the  Chang  Jiang 
with  a  sharp  drop  in  the  amount  of  rainfall.  The  Xuefeng  Shan,  which  cuts 
across  the  province,  forms  a  natural  line  dividing  the  terrain,  environ¬ 
mental  conditions  and  nature  between  east  and  west  in  Hunan  Province . 
the  course  of  a  year,  the  average  daily  ^15«C  temperature  line  and  the 
cumulative  4,200‘’C  temperature  line  generally  corresponds  with  the  easter 
foothills  of  the  Xuefeng  Shan,  with  heat  being  plentiful  to  the  east  of  that 
line  and  scant  to  the  west  of  it.  Annual  rainfall  in  the  surrounding 
mountain  region  reaches  1.400-1,700  millimeters,  and  200-1,300  millimeters 
in  the  hills  and  basins.  The  hydrothermal  situation  is  influenced  by 
orographical  line,  which  varies  vertically  and  shows  a  change  in  deflection 

zone  patterns. 

(2)  Alternating  Mountain  Ranges  and  Valleys,  With  Basins  Crisscrossing 
The  eastern  side  of  the  Lianshao  Hills,  the  Xuefeng  Range, 

Range  are  watersheds  that  divide  the  basins  of  the  Xiang,  the  Zi,  the  Yuan, 
and  the  Li  rivers  in  Hunan  Province.  Mountain  ranges  alternate  with  river 
valleys,  and  basins  crisscross  the  terrain,  which  rises  gradually  from  the 
southeast  to  the  northwest,  the  hills  and  broad  valleys  becoming  tr^s- 
formed  little  by  little  into  lofty  mountains  and  majestic  ranges.  The 
basins  of  the  four  rivers  account  for  an  appreciable  amount  o  t  e  provi 
total  area;  the  basin  of  the  Xiang  Jiang  for  38.8  percent,  the  Zi  Shui  for 
13.6  percent,  the  Yuan  Shui  for  26.2  percent,  the  Li  Shui  for  7.7^percent, 
and  other  rivers  for  4.8  percent.  Going  up  the  Xiang  Jiang  from  the  Tong 
Ting  Hu  Plain,  south  to  Hengyang,  east  to  Liling,  or  west  to  Xiangx  g, 
terrain  is  fairly  flat  and  lies  in  long  narrow  tracts  at  an  elevation 
50  meters  above  sea  level.  Southwestward  to  Qiyang  and  Lingling,  and  south¬ 
ward  to  Linzhou,  including  the  Youxlan,  Chaling  and  the  Yongxing  basins 
tucked  among  the  mountains,  the  land  is  below  200  meters  above  sea  level. 
Some  of  the  basins  among  the  mountains  in  the  stretch  from  Daoxian, 

Ninevuan.  and  Guiyang,  as  well  as  around  Jiangyong  and  Linwu  are  at  an 
elevation  of  from  200  to  400  meters  above  sea  level.  Jianghua, 

Jiahe  counties  are  higher  than  500  meters  above  sea  level. 
of  the  upper  reaches  of  the  Zi  Shui  lie  mostly  low  hills  and  small  plains, 
mountain  ranges  and  narrow  valleys  dominate  the  middle  reaches ;  and^the 
ToSer  reaches  contain  mostly  hills  and  alluvial  tablelands.  Thus,  Yiyang 
marks  the  limit  of  the  area  along  the  river  at  50  meters  above  sea  level, 
and  the  200  meter  elevation  stops  at  the  area  running  from  jLnhua  to 
Shaodong,  Xinshao,  Shaoyang,  Longhui  and  on  to  Dongkou  and  Xinning. 
areas  connect  with  partial  basins  and  segmented  plains  like  joints  of  a 
lotus  root  at  an  elevation  of  200-400  meters  above  sea  level.  In  the  upper 
reaches  of  the  Yuan  Shui  are  precipitous  mountains  and  gorges;  and  ® 

middle  reaches  are  narrow,  elongated  hills  and  basins  that  sprea  ou  o 
become  plains  near  the  mouths  of  rivers.  In  the  area  between  Changde  and 
Taoyuan,  elevation  begins  to  go  beyond  50  meters  above  sea  level, 

200  ineters  at  Qianyang  and  Shupu  beyond  which  it  rises  to  between  300  and 
500  meters  above  sea  level.  The  plain  is  very  narrow,  -^e  Li  Shui  is 
shortest,  and  precipitous  mountains  crowd  in  from  both  sides  of  the  valleys 
formed  by  its  main  stream  and  tributaries.  Only  in  its  lower  reaches  a 
near  its  mouth  is  the  elevation  at  100  to  below  50  meters  above  sea  level. 
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These  features  of  the  terrain  of  river  basins  and  valleys  substantiallv 
etermine  the  extent  of  land  development  and  use  in  the  province  and  varia¬ 
tions  from  one  region  to  another.  The  reclamation  and  cultivation  ^ndl^for 
the  province  as  a  whole  averages  16.24  percent.  It  is  higher  for  the  north 

lake  areas,  diked  fields  predominate,  and  cultivated  land  is  concentrated 

"?ln?d=T°“  nrisacrosaed  with 

fields  having  upraised  paths,"  "alluvial  fields,"  and  "fields  with  low 

fieldi^"^"^  mountain  regions  are  large  numbers  of  "cavern 

fields,  ravine  fields,"  and  "terraced  fields."  BasiL  surrounded  hi 

province.  The  water  system  radiates  like  the 
tleroIML^  tree,  and  cultivated  land  also  spreads  like  the  branches  of  a 
llTfl  ^  ^  t  of  partial  rings.  The  drop  of  surrounding  streams 

d  the  water  impounded  by  embankments  in  individual  sections  of^the 

velliol”^^  “  multiple  ways  such  as  for  irrigation  and  flood  pre- 

Table  2.  ^^^l^”®tion^and^ Cultivation  Index  for  Separate  Regions  of  Hunan 


_ Region 

Total  province 
North  Hunan 
Central  Hunan 
South  Hunan 
West  Hunan 


Land  Area 
(10.000  mul 

31,777.35 

4,529.78 

7,996.57 

7,280.08 

11,970.92 


Cultivated 
Land  Area 
(10.000  mu1 

5,160. 60 
1,271.59 
1,657.68 
934.06 
1,297.27 


Average  Reclamation 
and  Cultivation  Rate 
_ % 

16.24 

28.07 

20.73 

12.83 

10.84 


lif  «  Compilation  of  Hunan  Province  Forest  Resources  Data"  compiled 
by  the  Hunan  Provincial  Department  of  Forestry.  compiiea 

(3)  Varied  Landforms,  Mountainlands  and  Hills  Predominating 

81  •«  PerewM  of  the  area  la  found 
If  Jhfarer^^l  sedimentary  rock  (including  carbonltite  in  about  32  percent 
I  ^““'Istone,  gravel,  and  shale)  and  metamorphic  rock  (such  as 

II  8  “8  ■juartslte).  Magmatic  rock  (such  as  glanite)  is  SSd 

Iln^rlorS  t°  of  external  pressures  over  a 

as  LISlI  resulted  in  the  formation  of  diverse  landforms  such 

r  ?  ““'^“tainlands,  hills,  uplands,  and  plains.  Prelimi- 

SuL  alL"nt1Ig°Iof  features^how  mountllrand 

accounting  for  70.22  percent  of  the  total  area  in  the  province  all 

other  forms  accounting  for  the  29.78  percent  (including  12.54  percent  for 

If  Ihl’lIId  iI°lLfhlI  surfaces).  The  general  composition 

1  ^  percent  mountainland,  5  percent  water,  5  percent 

cultivated  land,  and  20  percent  other  than  these.  Clearly  the  province  has 

iiisf  3r““  =“11  piiiinrii! 
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Table  3.  Preliminary  Statistics  on  Hunan's  Geomorphology 


(a) 

.  $ 

* 

m  « 

(c) 

(jit) 

(d) 

ffi 

(e) 

a  .  w 

+  •1' 

>800 

52241 

24.62 

j;'f=e5gvff§'?iui.29«%  (n) 

\g/  ^ 

(h)  « 

500—800 

1  300—750 

45922 

21.70 

^■1’{ilS-j!'®<6lll6.24»^  (o) 

(i)  B.  R 

<500 

100—300 

50639 

23*90 

(p) 

n")  ^  * 

20—100 

25141 

11.90 

V.]  J 

(k)  ^  ® 

<20, 

26557 

12.34 

(q) 

(1)  sr  «  *  ® 

11300  . 

5.34 

(m)  -a-  h- 

211800 

100 

Key; 

a.  Type 

b.  Elevation  (meters) 

c.  Specific  elevation  (meters) 

d.  Area  (square  kilometers) 

e.  Percent  of  total  area  (%) 

f.  Explanation 

g.  Mountains  of  medium  height 

h.  Low  mountains 

i.  Hills 

j .  Uplands 

k.  Plains 


l.  Rivers  and  lakes 

m.  Total 

n.  Including  karst  mountains  of 
medium  height,  1.29% 

o.  Including  low  karst  mountains, 
6.24% 

p.  Including  karst  hills,  9.98% 

q.  Including  karst  flat  land, 
5.31% 


The  action  of  water  and  heat  on  different  features  of  the  terrain  and  the 
material  of  which  it  is  composed  had  a  direct  bearing  Jhe  for^txon 
development  of  the  soil  and  its  suitability  for  the  growth  of  The 

red  rock  basins  formed  from  chalk  during  the  Tertiary  Period  and  the 
alluvial  river  valley  plains  areas  formed  during  the  Quarternary  Period 
are  the  province's  principal  agricultural  areas.  In  the  basins  and j^n  the 
surrounding  hills  and  low  mountains  are  thick  deposits  of  red  soil  and 
ylllZTLi  soil  suitable  for  the  growing  of  pine,  fir,  and  mixed  forests. 
In  the  red  soil  hill  and  upland  areas,  tea  oil  forests,  which  are 
nhotophilous  and  acid  loving,  are  fairly  concentrated,  and  these  areas  also 
favor^the  growing  of  tea  and  citrus  fruits.  At  Huitong  in  the  upper  reaches 
of  the  Yuan  Shui,  at  Shuangpai  and  Jianghua  in  the  middle  ^ 

Yn-ao  <;hin-  and  at  Zixine  and  Ruicheng  in  the  upper  reaches  of  the  Lai  Shui, 
the  sandy ’shale,  slate,  and  phyllite  has  developed  into  mountainland  yellow 
soil  that  is  suited  to  the  growth  of  fir  trees  making  this  one  of  the  major 
Chinese  fir  growing  areas  south  of  the  Chang  Jiang.  In  the  mountainlands 
along  the  Hunan-Jiangni  border,  in  Wuling,  Xuefeng  Shan 
and  Iplmetanorphlc  rock  la  found,  and  the  layer  of  soil  is 
Timber  forests  and  tracts  of  noso  bamboo 

Hunan,  catbonatite  is  found  over  a  wide  area,  and  calcium-loving  plants  are 
fairly  abundant.  Ibis  is  the  province's  main  tung  tree  growing  area.  Full 
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and  equitable  use  of  the  natural  resources  of  the  vast  mountain  areas 
devSonmLrff”'’''  farming,  forestry,  and  animal  husbandry, ’and 

^IerraS=uUurr°"''  •‘ey  aapecta  In  the  bullkg  of 

2.  Critique  of  Regional  Landforms 

(1)  Dong ting  Hu  Plains  Region 

reachefJrthe  o"  south  bank  of  the  middle 

acnes  Of  the  Chang  Jiang  and  centering  on  Dongting  Hu  It  Is  a  rmmti 

^long  tS  Sr  an^f  lacustrine  pUin,  terraced  Und 

axong  tne  lake,  and  low  hills  encircling  the  lake. 

atltfifjjkr Jund“  a^:nd"?^:^te“"ldg”:t^^S’ir 

mostly  low  hlUa  and  rolling  tablelands  150  meters  aW  aenevej^  JSS  f 

graSte  andl  tMcfr""''"f  “■“  '’“-‘site  SS'soS 

g  anice  ana  a  thick  layer  of  Quarternary  Period  rpH  cm*i  *-  -i  i 

“2ed^":S!'  crissorossed  by  streams  and  d:»ed“„u;“:;ui. 

rSh^"  • "SS'"  S^sSLiSf rom  S"f ^rTivSInrSir" 

Hi 
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(2)  The  Changsha-Hengyang  Hill  and  Basin  Region 

This  region  belongs  mostly  to  the  middle  and  lower  reaches  of  the  i-f 

sranite  are  found  here.  At 

granitic  mans  protudes  to  form  a  mountain  r^f  Reriaver 

water  sysSs  S  Si  tS  JS-  taalna  predominate,  and  the 

systems  of  all  the  basins  connect  together  and  meree  the  Xlancr  Har,» 
being  the  center  of  convergence.  The  Chunlins  Shui  Mi  fh.H  t  •  oi,^- 

LTaSI;/SfrS;e?f^“*“”-  d-l^^ed'^iSt^SSe SSrSed 

£SHS,“s-“ 

ion  are  fairly  high,  and  suburban  agriculture  has  a  lone  historv  ^ 
Transformation  of  the  red  hi  lit!  ana  i-aKimi  j  x:  ^  -'■ong  nistory. 

proSuSioSToro'"’''?? '  jop:^™!" 

afforestation  and  to  Improvf  the  ecolSioal''SvlroSMS 
(3)  The  Lianshao  Hill  and  Valley  Region 

trc&  Of  the  Xuefeng  Sha^d 

IntermlnjrlrSS'  fTtS  S^gy'^untSSaS  SrdS  '^S°of 

rldges.  and  uplands.  Elevation  ibove  SSSySSSSSSf iSS'^Sf So 

S  8‘SrS‘'ha?dSSIned"tTr£”  ^  ^-^  ^^iVZTstZ 

ibutaries  are  wide  here  and  narrow  there  forming  a  partial  basin-1  il<-a 
areas.  ^  ®  ^lysng  basin  to  the  south  are  major  agricultural 

This  region  has  a  karst  landscape  of  ridges  and  ravines  hi lie  nna  i  i  j 

EhiHs? 

tain  percentage  of  drylands  as  well.  There  are  an  appreciable  number  of 
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barren  mountains  and  bald  ranges  suitable  for  development  of  water  and  soil 
conservation  forests  and  the  growing  of  timber  forests. 

(4)  The  Mufu-Lianyun  Mountain  and  Hill  Region 

This  region  is  located  in  northeastern  Hunan  Province  and  is  the  watershed 
Sea  bSweL  the  plains  of  the  Dongting  and  Boyang  lakes.  The  “lore  than 
1  000  meter  high  mountain  peaks  of  granite  and  metamorphic  rock  gradu  y 
t^ail  o«  LstLrd  into  low  mountains  and  hills  of  800  to  less  than  500 
Seis  in  lltTtX.  Going  from  north  to  south  are  Yuegu  Shan,  Mufu  Shan, 
and  Lianyun  Shan  as  well  as  the  Dawei  Shan  and  Jiuling  Shan  complementary 
dikes  all  of  which  run  obliquely  in  a  north  by  east  dxrection  like  a 
wedge’of  flying  wild  geese.  Mountain  ranges 

character  "duo"  [1122]  tilted  at  a  45  degree  angle  to  the  right.  This 
terrain  both  controls  the  direction  of  flow  of  the  Xinqiang  He,  the  Guluo 
Jiang,  the  Laodao  He,  and  the  Liuyang  He,  and  helps  strong 
currents  converge  in  the  area.  The  region  is  prone  to  torrential  summer 
rains,  and  during  winter,  temperatures  are  warmer  f  or^he 

sides  of  the  mountains  than  in  the  lake  regions  and  in  the  valleys 

lowBr  readies  of  the  Xiang  Jiang  • 

This  region  formerly  produced  abundant  forests,  and  it  is  still  an  important 
[S  “oduSlou  of  moso  bamboo,  however,  other  timber  trees  “d  broadleaf 
TaTestVhawe  been  seriously  damaged.  Soil  erosion  is  serious  in  the  granite, 
and  red  sandv  shale  hill  regions  along  the  Xinjiang  He,  the  Guluo  Jiang,  and 
S  thf ujpef r^SL  of  the\aodao  He.  Vigorous  efforts  must  be  made  to  grow 
forests  hLe  and  to  do  a  good  job  of  water  and  soil  conservation  work. 

Basins  among  the  mountains  are  major  agricultural  areas. 

(5)  The  Wuling  Mountain  and  Hill  Region 

This  region  lies  to  the  south  of  the  Hengshao  hill  ^esin,  and  1= 
nart  of  the  complex  east-west  tectonic  area  of  the  Nan  Ling.  Traveling  iro 
lest  to  east  in  the  Wuling  Shan  region,  one  encounters  J^uecheng  Ling^ 

Dupang  Ling,  Mengzhu  Ling,  Qitian  Ling  and  Dayu  Shan.  To  the  north  of  the 
Se  arS  ^f  rulged  terrkn  along  Hunan’s  borders  with  Guangxi  and  with 
Guanedong  as  well  as  in  the  area  where  Hunan,  Guangdong,  and  Jiangxi  con 
v«gl  ?f;g^mhan  and  lashsu  act  as  a  screen.  Within  Hunan,  the  mountain 
ranLs  are^forLd  mostly  of  granite  and  metamorphic  rock  arranged  in  an 
interlocking  pattern  and  extending  in  a  somewhat  east-west  direction.  Most 
main  peaks  are  more  than  1,500  meters  above  sea  level  and  act  as  watershed 
for  the  water  systems  north  of  the  mountains,  south  of  the  mountains,  and 
f"  ^h^  se^g  7±llTas  well  as  for  the  Zhu  Jiang  water  system.  However  some 
eroded  tectonic  valleys  and  relatively  low  strips  of  land  between  mountains 
are  also  crisscrossed  by  water  systems,  and  are  narrow  corridors  for  t 
passage  of  air  currents  as  well  as  for  interprovincial  intercourse. 

Mountainlands  within  Hunan  Province  are  at  many  levels,  and  low 
and  hills  are  also  widely  distributed.  In  areas  such  as  Rucheng,  Guidong, 
Lingxian  and  Zixing  in  southeastern  and  eastern  Hunan,  mountains  are  fairly 
masfive,’but  these  areas  also  contain  some  basins  such  as  the  Yongxing  Basin. 


In  the  west  are  some  basins  among  the  mountains  such  as  the  Daoxian 

Lanshan,  and  Jiahe  basins.  In  limestone  areas  both 
surface  and  underground  karsting  is  very  well  developed,  mostly  forming 
shapes  that  look  like  mountain  peak  forests  and  valleys,  and  solitary  peaks 
and  valleys.  There  are  numerous  underground  karst  caverns  and  undergrLnd 
streams.  Because  of  the  interlocking  of  mountain  ranges  and  basins  \here 

the  80uth°and'sr  This  region  Is  located  somewhat  toward 

the  south  and  has  a  mountain  screen  to  the  north,  so  it  has  a  rather  amole 

SirK  aLndant  ’  vertical  variations  are  fairly  great  and  rainfall 

th^in^Tn  ^  falling  on  the  southeast  and  southern  side  of  mountains 

^  numerous  mountains  and  forests 

good  conditions  exist  for  the  overwintering  of  semitropical  fruit  ’ 

irratSr  flue-cured  tobacco  and  ramie  produced  here 

IS  rather  good.  The  hills  and  basins  are  mostly  used  for  farming. 

(6)  Xuefeng  Medium  and  Low  Mountain  Region 

%is  region  occupies  a  fairly  large  area  in  the  western  half  of  the  province 

narrow  r?bbin  1^%“^  mountainlands .  It  is  cut  in  the  northweL  by  the 

narrow  ribbon-like  Yuanling-Mayang  red  mountain  and  hill  basin  where  the^ 

Xihuang  Shan  and  the  Wuling  Shan  protrude,  and  where  mountain  ranges  and 
valleys  alternately  rise  and  fall.  ranges  and 

^ructures®  controlled  by  Neo-Cathysian  and  arcuate 

®°'^thern  extremity  assuming  a  north  northeast  direction, 
and  the  northern  extremity  being  bent  around  in  an  east  by  north  to  north- 

Sr^c^urer''  .  interlocking  in  a  series  of  folded  and  fractured 

1,  composed  mainly  of  metamorphic  rock  and  its 

meteS  hie?  ^nd  peaks  more  than  1,500 

rises  to  1  914^  ^  summit  on  Luoweng  Eight  Sided  Mountain, 

rises  to  1,934.3  meters,  and  cuts  across  a  vast  expanse  of  15  counties 

nT^?JZ/'T  300  kilometers.  Its  souther^  part  has  been  powerfully 

t?i  200  “'^Iti-level  planation,  the  800-900  meter  planation  rising 

meters.  The  eastern  side  descends  in  many  stages  and  its  ^ 
crapy.  This  complex  mountainland  system  not  only  forms  a  water- 
shed  between  the  Yuan  Shui  and  the  Zi  Shui,  but  is  also  the  lllZllg  1±T 
between  east  and  west  in  Hunan  Province  and  between  natural  landscapes. 

The  broad  moupainlands  and  the  abundant  forest  resources  in  this  area  make 
the  middle  and  uper  reaches  of  the  Yuan  Shui  a  concentrated  forLrare? 

The  valleys  at  the  confluence  of  the  Yuan  Shui  and  its  major  branches  are 
aZZoLllT'  Qianyang  and  Shufu  hills  and  basins  grow  tangerines 


(7)  The  Wuling  Karst  Mountain  Plains  Regi( 


This  ppon  is  located  in  northwestern  Hunan  on  the  left  side  of  the 

sZTifTellZ  It  h\f h?:  inten- 

r®*"  western  Hubei-Guizhou  Plain,  and  tilts  upward 
from  the  northwep  to  the  southeast.  In  the  north  are  Badagong  Shan  and 

Hubel\?Sr.^‘'  ’  Hunan- 
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MDuntainlands  in  this  region  are  well  developed,  with  multi-level  planations 
(1  200  1  000,  800,  600,  450,  and  350  meters)  plunging  southeastward, 

iilbut^ri^s  oA  loth  s±dL  of  river  valleys  are  asymmetrical.  On  the  north 
shore  are  long  streams  that  flow  from  a  distant  source,  while  on  the  south 
S^the  tributLies  are  short  and  swift.  Along  the  Li  Shui  are  large  frac¬ 
ture  areas,  and  the  fault  escarpments  there  are  imposing  and  precipitou  . 

Karst  topography  is  well  developed  in  the  region.  Starts  contain  pure  lime- 
Sonl  anfthe  limestone  contains  small  quantities  of  * 

Mbstlv  the  strata  of  limestone  and  dolomite  containing  small  amounts  of  non- 
rfcr^cur  at  different  levels.  As  a  result  ef 
erosion  by  water,  a  complex  peak  and  valley  topography,  and  hill  and  funnel 
lowland  karst  topography  has  been  formed  with  fairly  large  numbers  of  und 
“c^erand32gro„nd  streams.  Oenerally  ^»lrd  degree  pla^t  on  and 
karsting  has  developed  everywhere.  Streams  are  deep  and  course  through 
narrow  V-shaped  valleys.  The  mountains  stand  upright  ^th 
slopes  and  the  surface  of  plateaus  are  rugged  and  rough.  As  a  result, 
cultivated  land  is  dispersed  over  a  wide  area.  Fields  are  g  an  wa 

is  low  making  water  storage  and  irrigation  region 

natural  conditions  such  as  the  terrain  and  geology,  not  only  is  this  r  g 
suited  to  the  growing  of  calcium-loving  plants  such  as  tung  trees.  Chines 
Sunt  IhinenI  chestnut  trees,  euco»-ia  trees,  end  cypress,  but  no. 

some  mountain  areas  are  keeping  many  kinds  of  relic  plants 
valuable  trees.  Mostly  corn  is  grown  in  mountain  drylands,  and  there  is 
also  a  certain  area  of  grassland  resources. 
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Second  Section.  Climatic  Conditions 

Hunan  Province  is  located  between  108®A7'  an/t  ii/oici  i 

between  24-38'  and  30-08'  L“rL“tudI  irthe'L^I  , 

sub-tropical  belt.  This  is  a  traTi<5-iHt.r,=.i  eastern  part  of  the  central 

.onsoon  winds  and  cold\^d%™™  ^ 

meterrirorthrSa^”^  Changsha  in  central  Hunan  are  fbout  400  to  600  kilo- 
opens  northward  producLg  rcontLentaret^LLS!^"ST^esSt'S''the 

tii%jr-  ^/bo^Ti^isiuSv . 

while  summers  are  lone  and  hot  1  ^ 

the  year  beln^  -Hnd  tt  Utt^“I«\:  nrdrT'rellectJS!  ZH 

Se'pfeSiraSS';:  ^oth  ia1«  fnd  hef:“Sources 

Lsh^d  *1S’h«pa'?he  ^no^fd'''  -11 

husbandry,  sideS:  oL^plJlo^Tanf SSrS^ 

1.  Light  Resources  and  Production  Potential 

St^1rJa“Sc't\Sh^;::tefs£ihlH^^^ 

=nr:s?  -  ^e-;ryrphr^'.-r?^  pS^i"!- 

h;t„rn3oj  f^n.8^otr:^  sSsS  —-t- 

Hu  region  and  nearby  hills  and  baqin^  I  Dongting 

iZT  ll”stu:ta^irr“e^?“rr:LL”f 

y,  the  amount  of  sunshine  a  place  receives  is  dpt-^a-rTn-ina/i  +-  i  i. 

gaographltal  latitude  but  Is  also  Influenced  tra  Jejj  8™are«^t°w’' 
topography  and  the  amount  of  cloud  cover.  Hunan  Province  Is  oj^of  tL 

1.409  hours  In  Its  nlAlmum  year  (i970)f rLHeJencrjfT3’'r’'  “■* 

a^tS^'T  1--  aZhlnfpIifentS-rate^^^- 

^u^^  Jo””\l^°SrL%tc€rS^^^ 

there  are  more  than  200  hours  of  suns^C^^nd  tlTZAtl  raJels^lLter 
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than  50  percent.  During  March  and  April,  there  are  only  80  to  100  hours  of 
sunshine;  in  lake  regions  the  sunshine  rate  is  30  percent,  and  about  25  per 
cent  elsewhere.  Autumn  is  second  only  to  summer  in  the  amount  of  sunshine, 
which  is  greater  than  in  winter  and  spring.  The  foregoing  shows  light  an 
heat  conditions  well  matched  in  Hunan  Province  during  July  and  Aupst , 
which  makes  for  high  yields  of  crops  that  are  harvested  in  the  fall,  while 
the  scant  sunshine  during  the  reproductive  and  growth  staps  of  overwinter¬ 
ing  crops  is  bad  for  the  formation  of  firm  grain  and  impairs  output. 


Figure  4.  Map  Showing  Average  Daily  Hours  of  Sunshine 

Key: 

a.  Legend 

2.  Solar  Radiation:  Except  for  Changsha,  solar  radiation  measurement  data 
are  not  available  for  most  areas  of  the  province.  Preliminary  calculations 
show  an  annual  solar  radiation  of  between  92  and  114  kilocalories  per  square 
centimeter,  which  is  slightly  above  average  for  the  country.  Within  the 
province,  the  southeast  tends  to  get  more  and  the  northwest  less  solar  radia' 
tion.  The  105  kilocalories  per  square  centimeter  per  year  isopleth  roughly 
follows  a  line  through  the  eastern  foothills  of  the  mountain  regions  of 
Wuling,  Xuefeng,  Yuechen,  and  Dupang  dividing  the  province  into  eastern  and 
western  parts.  In  the  eastern  section,  solar  radiation  amounts  to  105 
kilocalories  per  square  centimeter  per  year,  with  places  like  Yizhang, 
Xintian,  Rucheng,  Chaling,  atid  Yueyang  receiving  more  than  110  kilocalories 
per  square  centimeter  per  year.  The  western  area  gets  less  than  105 
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kilocalories  per  square  centimeter  per  year,  with  places  like  Anhua, 

Longshan,  Huayuan,  and  Jishou  receiving  less  than  95  kilocalories  per 
square  centimeter  per  year- 

There  are  seasonal  variations  in  total  radiation.  In  winter,  total  solar 
adiation  IS  between  14  and  17  kilocalories  per  square  centimeter,  which 

and°27\Jlirr®-"  between  25 

total  li  centimeter,  or  about  24  percent  of  the  annual 

summer,  most  places  get  more  than  40  kilocalories  per  square 

2rww!y  percent  of  the  annual  total.  During  autumn,  it  is  around 

tl  per  square  centimeter,  or  24  percent  of  the  total  for  the 

y  ar.  These  changes  are  basically  synonymous  with  the  pattern  for  number 

of  hours  of  sunshine  daily  and  temperature  during  the  four  seasons  through- 
out  the  province-  ^ 

The  visible  light  from  solar  radiation  that  plants  absorb  and  use  directly 
iLcrr  °«y"thesis  radiation  (or  physiological  radiation)! 

total  radiation.  In  Hunan  Province,  the  average 
annual  effective  photosynthesis  radiation  value  is  46-57  kilocalories  per  ^ 

hiliranrb'’”®^®’'^^^®  applying  to  the  lake  regions  and  to  the 

hills  and  basins  of  central  Hunan,  and  the  lower  figure  applying  to  western 

Hunan  and  other  regions.  April  to  September  is  the  time  of  yeal  wL^fS^ 
tive  photosynthesis  radiation  is  higher  than  at  other  times,  and  this  is  the 
time  when  major  farm  crops  grow,  develop,  and  form  seeds.  Because  of  the 
te^erature,  gaps  between  crop  seasons,  and  factors  during  the 
initial  period  of  growth,  not  all  solar  radiation  light  energy  can  be  used. 

If  general  methods  could  be  suited  to  specific  situations  in  a  reform  or^he 
systems  to  arrange  matters  so  that  grain  would  form  between  May  and 
August,  this  would  rather  fully  use  this  segment  of  light  energy  resources. 
Converted  to  grain  output,  this  would  mean  yields  of  at  least  3,800  to  4  000 

ITteTlZ’  tt  -°P  averaged  1,011  jin  per  ^u  of  cult J- 

vated  land,  the  yield  roughly  amounting  to  a  2.5  percent  light  energy 

utilization  rate.  This  is  a  long  way  from  the  5  percent  light  enerS 

u  ilization  rate  that  is  attainable  over  wide  areas.  Consequently  a  consid- 

boost  grain  yields  per  unit  of  area  to  the  maximum  in  Hunan  Province. 

2.  Heat  Conditions  and  Agricultural  Production 

Temperatures  average  16-18 ®C  in  Hunan  Province  in  most  years,  the  average 

and^abou^^r\•T^®•''  ^  northern  Hunan 

and  about  1  C  higher  in  eastern  Hunan  than  in  western  Hunan.  Temperatures 

plains  and  in  valleys  run  1-2 “C  higher  than  in  mountains  and  hills. 

^  difference  of  about  3“C  between 

north  and  south.  The  average  temperature  in  July  is  27-30“C,  a  3.5“C 
t-io  between  east  and  west.  The  annual  variation  for  all  parts  of 

the  province  is  between  19  and  25 »C,  the  variation  being  greater  in  the 
north  than  in  the  south  and  greater  in  the  east  than  in  the  west  (Figure  5) 

In  ter^  of  the  temperature  limits  for  safe  growth  of  most  crops  and  the 
special  agricultural  climate  requirements  of  major  crops  such  as  grain  and 
cotton,  southern  Hunan  has  between  300  and  320  days  when  sustained  average 
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daily  temperature  is  higher  than  S^C  (for  the  growing  of 

such^as  winter  wheat,  the  sprouting  of  rape,  or  slow  growth).  Generally  this 
period  begins  during  the  second  10  days  of  January.  Other  areas  have  between 
280  and  300  days,  usually  beginning  during  the  last  10  days  of  Februa^. 
Southern  Hunan  has  250-260  days  when  temperatures  remain  above  10  C  (for 
vigorous  crop  growth),  and  other  places  have  240-250  days,  usually  beginning 
during  the  last  10  days  of  March  and  continuing  till  the  first  10  days  of 
NovemLr  for  a  period  of  about  8  months.  Active  cumulative 
5  000-5  700“C  are  fairly  common  in  the  vicinity  of  Hengyang  and  Xintian  and 
less  common  in  places  like  Anhua  in  western  Hunan  (Figure  6) .  There  are 
190-200  days  when  temperatures  remain  above  15  “C  (required 

of  heat  loving  crops  like  paddy  rice  and  cotton.)  Northern  and  northwestern 
Hunan  have  between  160  and  180  such  days,  usually  beginning  toward  the  end 
of  April  and  ending  in  mid  to  late  October  during  which  cumulative  tempera¬ 
tures  reach  between  3,900  and  4,900»C  (with  80  percent  certainty),  ^ 

temperatures  are  higher  than  20°C  (of  particular  importance  to  safe  hiding 
of  late  crop  rice)  average  120  to  150.  Usually  such  tetaperatures  begin  in 
mid  May  and  last  until  mid  to  late  September.  The  average  fros  p 

is  270  days  for  northern  Hunan  and  about  310  days  for  southern  Hunan.  For 
western  Hunan  and  other  fairly  high  mountain  regions,  it  is  somewhat  more 
than  250  days  (Table  4  and  Figure  7).  Clearly  Hunan  Province  has  abundant 
heat  and  its  growing  season  is  long.  Most  places  have  sufficient  heat  to 
meet  requirements  for  growing  two  crops  of  rice  plus  five  catch  crops  every 
2  years  as  well  as  citrus,  tea,  tung,  and  moso  bamboo. 


Legend 

Isopleth 

As  low  as  16.2®C 
As  high  as  18.1- 
18.5‘*C 

As  low  as  15.4- 
16.5‘’C 


Figure  5.  Map  Showing  Average  Annual  Temperature 
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Figure  7.  Map  Showing  Frost-Free  Periods 


Legend 

Isopleth 

Average  time  of  first  frost  is  first  10  days  of  December 
Average  time  of  end  of  frost  is  first  10  days  of  March 
Number  of  frost-free  days  is  265-280 

Average  time  of  first  frost  is  last  10  days  of  November 

Average  time  of  end  of  frost  is  last  10  days  of  February 

Number  of  frost-free  days  is  270-290 

Average  time  of  first  frost  is  early  to  mid  December 

Average  end  of  frost  is  early  to  mid  February 

Number  of  frost-free  days  is  290-310 
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Table  4.  Four  Seasons  and  Length  of  Growing  Season  (Number  of  Days)  in 
Various  Places  in  Hunan  Province  1951-1974 


Ca) 

(g) 

« 

(h) 

X 

(i) 

(k) 

»  jS  lb  £ 

(1)  (t) 

On) 

^ 

5t 

lOt 

15t 

201: 

(b)  S  ffi 

70 

130 

60 

105 

285 

239 

183 

138 

5336.6 

274 

(c)K  » 

70  1 

130 

60 

105 

289 

140 

5456.3 

*  277 

(d) »  « 

75 

135 

60 

95 

297 

242 

193 

145 

5557.2 

300 

(e)3e  a 

70 

130 

55 

240 

180 

129 

5172.7 

279' 

(f)ie  Hi 

75 

105 

70 

115 

296 

243 

186 

116 

5013.3 

277 

Key: 


a.  Place 

i. 

b .  Yueyang 
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c.  Changsha 

k. 

d .  Chenzhou 

e.  Zhijiang 

1. 

f .  Longshan 

g.  Spring 
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h .  Summer 
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Average  daily  temperature  equal  to 
or  greater  than: 

Active  cumulative  temperature  equal 
to  or  greater  than  10 °C 
Frost— free  period 


Heat  conditions  in  Hunan  Province  greatly  benefit  agricultural  production 
while  having  the  following  detrimental  effects  at  the  same  time. 

I-  Cold  Damp  Springs 


During  the  second  10  days  in  March,  temperatures  everywhere  throughout  Hunan 
Province  average  more  than  IVC,  and  during  the  last  10  days  of  March  they 

^  the  first  10  days  of  April  they  climb  ever3rwhere  to 

more  than  14  C.  This  is  beneficial  to  the  sowing  and  propagation  of  early 
rice.  However,  the  period  from  March  to  May  is  a  transitional  one  in  which 
cold  and  warm  air  currents  alternate.  Cold  waves  are  frequent;  there  are 
numerous  changes  between  cold  and  hot,  and  low  temperature,  rainy  and  over¬ 
cast  days  are  numerous.  Cold  air  movements  over  the  years  have  occurred  on 
an  average  of  three  or  four  times  each  month  during  March  and  April,  which 
IS  to  say  about  once  every  7  to  10  days,  and  two  to  three  times  each  month 

figured  on  the  basis  of  an  average  daily  temperature  of  less 
than  10  C  for  each  cold  wave,  then  there  are  2.9  to  3.3  occurrences  every¬ 
where  during  March  and  between  0.7  and  1.0  occurrences  during  April.  There 
is  a  gradual  decline  in  frequency  from  north  to  south  with  a  slightly  greater 
frequency  only  at  Zhijiang  in  southwestern  Hunan  during  March.  (Table  5) 


Inasmuch  as  cold  wave  activity  varies  in  intensity  from  one  year  to  another 
there  are  very  great  changes  from  year  to  year  in  temperatures  during  each 
10-day  period  everywhere  in  the  province,  and  a  difference  of  about  100  per¬ 
cent  between  high  and  low  during  the  same  period.  Furthermore,  the  lowest 
temperature  is  frequently  greater  than  the  extreme  value  that  occurs  during 
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the  shift  to  fair  weather  after  the  cold  wave  passes.  During  the  first  5 
days  of  March,  temperatures  of  below  0°C  occur  everywhere,  and  during  the 
last  10  days  of  March  and  the  first  10  days  of  April,  temperatures  below  3°C 
occur  everywhere.  During  the  second  10  days  of  April,  sometimes  tempera¬ 
tures  are  around  5®C,  and  during  the  last  10  days  of  April,  temperatures 
still  have  an  extreme  value  of  about  7®C.  This  shows  that  temperatures  climb 
slowly  and  are  unstable  during  this  period  (see  Table  6) . 

Table  5.  Number  of  Times  Average  Daily  Temperatures  of  Less  Than  10°C  Occur 
During  March  and  April  Cold  Waves  in  Hunan  Province 
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Table  6.  Minimum  Temperatures  (“C)  at  Various  Places  in  Hunan  Province 
During  March  and  April 
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Each  cold  wave  and  drop  in  temperature  is  usually  accompanied  by  continu¬ 
ously  overcast  and  rainy  weather  lasting  from  3  to  5  days  and  sometimes  for 
as  long  as  10  to  15  days.  That  is  to  say  that  more  than  half  the  days  in 
March  and  April  are  overcast  and  rainy.  As  a  result,  the  number  of  hours  of 
sunshine  are  relatively  scarce.  Except  for  Yueyang  in  northern  Hunan  with  a 
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31  percent  sunshiny  day  rate  in  April,  every  place  else  has  less  than  30  per 

during  March  when  it  is  generally  less  than  25  percent. 

When  the  cold  air  currents  hit  northern  Hunan,  there  are  a  fairly  large 

n^ber  of  cold  waves,  but  once  the  cold  currents  have  stopped,  the  weather 
comes  stable.  In  central  Hunan,  cold  air  currents  have  a  substantial 

influence  and  are  also  very  strong.  By  the  time  the  cold  air  currents 

invade  southern  Hunan,  their  force  has  been  largely  spent;  but  they  are 
affected  by  warm  air  from  the  south  and  by  the  mountainlands ,  now  intruding 
now  receding,  rising  and  falling.  This  change  is  particularly  noticeable 
in  the  area  around  Chenzhou.  However,  Xintian,  Yizhang,  and  Liwu  on  the 

south  side  of  Yangming  Shan  and  Qitian  Ling  are  relatively  little  affected 
by  the  cold  waves. 

The  low  temperatures  and  rainy  overcast  weather  that  occurs  in  the  province 
at  the  end  of  March,  in  early  and  mid-April,  and  in  early  May  are  very 
unfavorable  for  the  sowing  of  early  rice  and  the  propagation  of  seedlings, 
as  well  as  for  differentiation  of  young  panicles.  They  also  hurt  the  sowing 
of  cotton,  and  the  booting  of  wheat.  Early  rice  is  strongly  temperature 

the  period  of  growth  and 

development  of  seedlings.  At  a  temperature  around  12®C,  growth  is  slow,  but 
at  a  temperature  above  15»C,  growth  is  normal.  When  av^rfge  daily  tempera¬ 
ture  IS  lower  than  10  C  and  overcast  and  rainy  weather  lasts  for  more  than  3 
days,  rotting  of  seeds  and  seedlings  becomes  a  possibility.  If  daily 
temperature  averages  less  than  U°C,  transplanting  of  seedlings  into  open 
fields  can  also  be  affected.  The  average  period  when  temperature  in  Hunan 

10  C  (i.e.,  an  arbitrary  5-day  average  temperature) 
comes  fairly  early  in  southern  Hunan  usually  around  22  March.  In  northern 
Hunan,  it  comes  somewhat  late,  usually  around  26  March.  In  other  places  it 
occurs  between  the  two  dates,  tending  to  advance  from  south  to  north.  The 
9?  of  ®  guaranteed  with  better  than  75  percent  certainty  is 

27  or  28  March  in  most  places,  with  the  exception  of  northern  Hunan  where 
It  IS  4  April.  Thereafter,  the  period  when  average  daily  temperature  will 
e  ower  than  10  C  is  virtually  sure  to  be  no  more  than  3  days.  Further- 
more  following  each  cold  wave  there  is  usually  a  "return  of  warmth  period," 
which  usually  occurs  each  year  after  18  and  26  March.  Probability  is  fairly 
great  that  a  warm  period  will  occur  between  the  end  of  March  and  around 
Qingming  [circa  5  April].  Consequently,  generally  speaking,  plans  for  most 
sowing  are  set  for  the  period  after  the  vernal  equinox  (i.e.,  during  the 
latter  part  of  March)  when  the  time  is  ideal  after  the  cold  currents  have 
passed.  It  IS  necessary  to  act  on  the  basis  of  weather  forecasts  and  the 
geography  to  grasp  the  "tail  of  the  cold  and  the  head  of  the  warm"  weather 
to  sow  on  time  and  to  propagate  seedlings  carefully.  Mid  to  late  May  is 
the  time  of  yigorous  tillering  of  intermediate  to  late  maturing  early  rice, 
and  early  maturing  varieties  also  begin  differentiation  of  young  panicles. 

In  some  years,  average  daily  temperatures  of  20*  or  below  15 *C  occur  causing 

seedlings.  This  produces  serious  black  root  and 
seedling  death,  and  increase  in  the  empty  glume  rate  hurts  output.  For  this 
reason.  It  is  necessary  to  match  varieties,  plant  sparsely  for  sturdy  seed¬ 
lings,  transplant  sufficient  basic  seedlings,  and  intensify  fertilization 
and  watering. 
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II .  Autumn  Season  Cold  Dew  Winds 

As  a  result  of  the  gradual  southward  movement  of  the  interface  between  polar 
region  air  masses  and  temperate  zone  air  masses  in  autumn ,  around  the  time 
of  the  autumn  equinox  in  mid  to  late  September  fairly  strong  cold  air  fre¬ 
quently  invades  the  province  and  average  daily  temperature  may  plunge  to 
below  20°C  to  the  accompaniment  of  sustained  overcast  and  rainy  weather. 

The  masses  term  this  the  "autumnal  equinox  storm"  or  the  "mass  wind,"  which 
is  now  generally  termed  the  cold  dew  winds.  This  is  precisely  the  time  when 
double  crop  late  rice  heads  and  flowers.  When  it  encounters  such  cold 
weather,  it  undergoes  physiological  functional  deterioration  causing  an 
increase  in  the  empty  glume  rate  or  even  Inability  to  head,  which  leads  to 
a  fall  in  yields. 

The  average  time  of  onset  of  average  daily  temperatures  below  20  C  in  Hunan 
Province  is  between  17  September  and  2  October,  low  temperatures  occurring 
earliest  in  the  province’s  northwestern  prefectures,  particularly  in 
Huayuan  County,  and  latest  in  prefectures  to  the  south  of  Hengyang.  The 
earliest  dates  of  occurrence  are  3  September  in  western  Hunan  and 

10  or  11  September  in  eastern  Hunan;  however,  in  most  areas  low  tempera¬ 
tures  begin  around  11  September.  Thus,  there  is  no  great  difference  between 
one  place  and  another,  but  there  is  a  substantial  difference  between  one 
place  and  another  in  the  annual  probability  of  occurrence  and  in  duration. 

In  places  to  the  south  of  Chaling  and  Hengyang,  cold  dew  winds  occur  on  an 
average  of  three  or  four  times  every  10  years;  in  central  Hunan  and  the  lake 
region,  as  well  as  at  Zhijiang  and  Yuanllng  in  western  Hunan,  they  occur  on 
an  average  of  five  or  six  times  every  10  years;  and  in  northwestern  Hunan 
they  occur  seven  or  eight  times  every  10  years.  In  general,  cold  dew  winds 
are  not  likely  to  occur  before  10  September.  Except  for  Changsha  and 
Chaling,  where  some  uncertainty  exists,  the  likelihood  that  cold  dew  winds 
will  occur  elsewhere  between  10  and  15  September  is  between  4.2  and  21.1 
percent.  For  the  period  15  to  20  September,  the  likelihood  is  4.2  to  29.4 
percent.  The  likelihood  of  occurrence  between  20  and  25  September  is  4.2 

to  28.6  percent;  and  the  likelihood  of  occurrence  between  25  and  30  September 
is  12.5  to  41.2  percent.  As  time  passes,  the  probability  of  occurrence 
gradually  increases.  In  some  years,  after  low  temperatures  occur  during  the 
last  10  days  of  September,  they  continue  or  climb  only  slowly  in  early 
October,  and  the  threat  that  the  late  rice  crop  will  not  mature  becomes 
increasingly  serious.  Usually  cold  dew  winds  last  for  3  to  4  days,  or  8  to 

11  days  at  most.  During  this  period,  average  temperature  in  most  years  is 
around  17  to  18°C.  In  lowest  years,  they  may  fall  to  around  16®C  every¬ 
where,  and  in  extremely  low  years,  they  may  even  fall  to  around  12—15  C. 

In  addition,  comparison  of  meteorological  data  for  September  from  Guidong, 
Nanyue  and  Huayuan  with  data  from  nearby  Chenzhou,  Hengshan  and  Yuanling 
shows  temperatures  to  fall  by  from  0.53-0. 62®C  for  every  100  meter  rise  in 
elevation.  The  onset  of  sustained  average  daily  temperatures  lower  than 
20®C  must  be  advanced  by  1.6  to  3.5  days,  and  the  period  of  crop  growth  and 
development  must  be  reduced  by  an  average  1—2  days. 

Because  of  the  threat  that  cold  dew  winds  pose  to  the  late  rice  crop,  the 
heading  period  is  a  crucial  one.  If  temperatures  during  this  period  are 
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above  20  C,  the  damage  is  slight.  Therefore,  strict  control  over  continuous 
cropping  of  late  rice  to  assure  an  80  percent  probability  of  safe  heading  is 
imperative,  using  knowledge  of  the  times  when  cold  dew  winds  strike  and  the 
changes  in  air  temperatures  at  different  strata  in  individual  areas.  The 
safe  heading  period  for  places  to  the  south  of  Chaling  and  Hengyang  is  before 
25  September;  for  most  places  in  the  vicinity  of  Changsha,  Shaoyang,  Yueyang, 
and  Changde,  It  is  before  20  September;  and  in  western  Hunan  and  mountain 
regions,  it  is  before  15  September. 


■pie  province's  current  promotion  of  the  growing  of  hybrid  rice  has  resulted 
in  remarkable  increases  in  yields.  Hybrid  rice  is  temperature  sensitive, 
and  high  temperatures  and  strong  sunlight  are  important  conditions  for 
getting  the  most  out  of  hybrid  rice.  However,  both  low  temperatures  and 
high  temperatures  impair  heading.  If  temperature  conditions  are  not  favor¬ 
able,  large  numbers  of  empty  glumes  and  decline  in  yields  may  result. 

Hybrid  rice  requires  a  long  growing  season,  and  in  Hunan  Province  the  total 
powing  season  for  intermediate  rice  is  between  135-140  days.  For  the  grow¬ 
ing  of  double  crop  late  rice,  the  full  growing  season  is  around  125-130  days. 
It  IS  extremely  important  to  set  a  safe  full  heading  period  and  a  suitable 
sowing  period  in  order  to  get  bumper  harvests.  Research  shows  that  when 
averap  daily  temperatures  are  greater  than  30®C  for  11  out  of  any  15  con¬ 
secutive  days  during  the  hottest  days  of  summer,  damage  occurs  to  inter¬ 
mediate  hybrid  rice  during  its  booting  stage.  At  Changsha,  the  period  of 
high  temperature  damage  begins  on  6  July  and  ends  on  16  August  (an  80  percent 
certainty  rate).  Ten  days  after  the  onset  of  high  temperature  and  the  final 
day  are  termed  two  safe  full  heading  periods  for  intermediate  hybrid  rice. 

In  order  for  full  heading  to  take  place  before  16  July,  the  rice  must  be  sown 
in  late  March  or  early  April  with  transplanting  of  seedlings  taking  place 
at  the  end  of  April  or  early  May.  For  heading  to  begin  after  16  August, 
sowing  must  be  done  after  20  May,  with  transplanting  of  seedlings  taking 
place  during  the  last  10  days  of  June  in  order  to  avoid  damage  from  high 
temperatures  during  the  period  between  mid-July  and  mid-August.  In  addi¬ 
tion,  more  than  4  days  of  continuous  average  temperatures  of  less  than  23‘’C 
during  autumn  will  hurt  heading  and  flowering  of  late  crop  hybrid  rice.  The 
beginning  of  the  low  temperature  period  is  10  September  (an  80  percent  rate 
of  certainty),  so  the  safe  full  heading  period  for  late  rice  is  before 
10-15  September.  This  requires  sowing  before  10-15  June  and  transplanting 
of  seedlings  before  20-25  July.  Hybrid  rice  poses  fairly  strict  nutritional 
demands,  and  early  sowing  and  transplanting  is  an  important  measure  for 
gaining  high  yields  of  late  rice.  In  mountain  regions,  it  is  even  more 
important  to  advance  the  planting  time  for  intermediate  rice. 

3.  Precipitation  and  Its  Effects 

As  a  result  of  its  latitude  and  its  continental  position  relative  to  the  sea 
Hunan  Province  is  under  control  of  atmospheric  circulation  and  diverse  ’ 

weather  systems,  the  influence  of  East  Asian  monsoon  circulation  being  most 
apparent.  In  addition,  the  complexity  and  diversity  of  mountain  and  river 
topography  and  types  of  landforms  cause  striking  differences  and  cyclical 
changes  in  the  distribution  of  precipitation  in  space  and  time. 
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Figure  8.  Map  Showing  Annual  Average  Distribution  of  Precipitation 
Key: 

a.  Legend 

b.  Units:  millimeters 

In  most  years,  precipitation  averages  between  1,200  and  1,700  millimeters  in 
Hunan  Province,  making  it  one  of  the  places  of  greatest  rainfall  in  the 
country.  Precipitation  during  the  main  growing  season  (April  to  September) 
is  600  to  1,000  millimeters  (an  80  percent  frequency  value).  (Figure  8) 

This  generally  satisfies  crop  needs  for  water;  however,  distribution  of  rain¬ 
fall  in  the  course  of  the  year  is  uneven,  and  dry  and  wet  seasons  are  pro¬ 
nounced.  The  frequent  intermingling  of  cold  and  warm  air  currents  toward 
the  end  of  spring  and  the  beginning  of  summer  gives  rise  to  protracted  rainy 
and  overcast  weather  and  the  beginning  of  the  rainy  season.  Except  for 
northwestern  Hunan  and  the  mountainlands  of  southern  Hunan,  \diich  receive  a 
substantial  amount  of  rainfall  during  June  and  July,  all  other  areas  get 
their  greatest  rainfall  during  May.  Half  of  the  annual  precipitation  falls 
between  May  and  July  in  western  Hunan,  and  between  April  and  June  elsewhere 
in  the  province.  As  a  result  of  the  stability  of  sub-tropical  high  pressure, 
clear,  rainless  weather  occurs  between  July  and  September.  The  periods  of 
most  rainfall  between  May  and  September  occur  during  the  last  10  days  of 
May,  during  mid-June  and  July,  and  during  the  last  10  days  of  August.  The 
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periods  of  little  rainfall  generally  occur  during  the  first  and  last  10  days 
of  June,  during  early  July  and  August  (in  mid-August  in  western  Hunan),  and 
during  the  first  10  days  of  September.  After  October  the  autumn  winds  and 
autumn  rains  arrive  and  the  amount  of  precipitation  increases  somewhat. 

I.  Occurrence  of  Waterlogging  and  Drought 

Hunan  Province  receives  copious  rainfall,  but  its  seasonal  distribution  is 
uneven.  During  the  3-month  period  April-June,  more  than  40  percent  of  the 
botal  annual  amount  of  precipitation  falls.  As  a  result  of  the  complex 
weather  systems  prevailing  between  May  and  July,  and  the  intermingling  and 
clashing  of  cold  and  warm  air  currents  at  this  time,  heavy  showers  of  fairly 
great  intensity  occur.  Between  60  and  80  percent  of  the  number  of  days  of 
torrential  rains  each  year  occur  at  this  time,  and  mountain  torrents  and 
waterlogging  are  likely  to  occur.  In  years  of  large  amounts  of  rainfall,  in 
particular,  when  the  four  rivers  converge  in  torrents  on  the  lakes  and  the 
flood  discharge  of  the  Chang  Jiang  forms  a  reverse  siphon,  agricultural  pro¬ 
duction  in  lake  regions  is  seriously  threatened.  Frequently  an  urgent  need 
for  flood  and  high  water  prevention  arises.  After  June,  however,  sub¬ 
tropical  high  pressure  gradually  comes  to  dominate  the  province,  and  tempera¬ 
tures  continue  to  climb.  The  number  of  hours  of  sunshine  increases,  and  the 
amount  of  transpiration  rises.  At  this  time  when  crops  are  growing  most 
vigorously  and  their  need  for  water  is  greatest,  the  amount  of  precipitation 
diminishes  rapidly.  From  July  to  September,  the  weather  is  clear  and  hot; 
south  winds  (hot  dry  winds)  blow  strong;  transpiration  is  strong;  and  total 
rainfall  amounts  to  only  between  237.0  and  444.7  millimeters,  which  is  only 
psrcent  of  total  annual  rainfall.  In  years  of  scant  rainfall,  the 
amount  is  only  47.8-166.1  millimeters,  which  is  only  15.7-47.0  percent  of 
the  amount  of  precipitation  for  the  same  period  in  most  years,  or  between 
4.3  and  13.9  percent  of  annual  precipitation  for  the  year  (Table  7  and 
Figure  9).  However,  it  is  during  this  period  that  the  late  rice  crop 
consumes  497.5  millimeters  of  water  between  the  time  of  transplanting  until 
the  milk  ripe  stage.  This  is  an  average  consumption  of  more  than  6  milli¬ 
meters  per  day.  This  means  that  in  years  of  normal  precipitation,  inflow  is 
less  than  outflow.  July  and  August ,  the  time  when  crops  require  large 
amounts  of  water,  is  precisely  the  time  when  the  greatest  drought  occurs. 

This  incongruity  between  water  and  heat  conditions  is  a  major  reason  for 
low  and  inconsistent  yields  in  agricultural  production. 
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Table  7.  Precipitation  in  Various  Places  in  Hunan  Province,  July-September 
(Units:  millimeters) 
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Particulars 

Precipitation  July-September 
July-September  precipitation  as  a 
percent  of  annual  precipitation 
July-September  precipitation 
minimum  value 

July-September  precipitation  minimum 
value  as  a  percent  of  annual  precip¬ 
itation 

July-September  precipitation  minimum 
value  as  a  percent  of  precipitation 
during  the  same  period  in  most 
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II.  Seasonal  Patterns  of  Drought  and  Waterlogging 


The  masses  have  the  following  to  say  about  the  patterns  of  drought  and 
waterlogging:  Drought  and  waterlogging  occur  in  Hunan  year  after  year  and 

every  year;  much  rain  falls  during  spring  and  summer,  but  mid-autumn  is  dry. 
Drought  covers  whole  areas,  but  waterlogging  follows  lines."  Analysis  of 
statistics  shows  the  existence  during  this  century  (1900-1975)  of  a  definite 
cycle  in  the  occurrence  of  drought  and  waterlogging  in  Hunan  Province. 
Flooding  and  waterlogging  has  a  regular  cycle  of  once  every  5,  14,  18,  and 
20  years,  and  drought  usually  occurs  on  an  average  of  once  every  14  years 
in  a  major  cycle  and  once  every  7  years  in  a  regular  cycle.  Since  libera¬ 
tion,  there  has  been  a  drought  once  every  2  or  3  years,  and  a  continuous 
drought  about  once  every  6  years.  In  extent  of  occurrence,  regular  droughts 
and  waterloggings  have  been  numerous,  but  particularly  severe  droughts  and 
waterloggings  have  been  few.  The  particularly  severe  flooding  and  logging 
of  1906,  1931,  and  1954,  for  example,  occurred  in  only  10  percent  of 
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waterlogging  years  for  about  one  occurrence  every  24  years  or  so.  Regular 
waterlogging  occurred  in  90  percent  of  the  years.  Likewise,  particularly 
severe  provincewide  drought  years  have  been  extremely  few.  For  25  ^ ears 
following  liberation,  particularly  severe  drought  occurred  only  in  1960, 

1963,  1966,  and  1972.  Most  drought  years  were  ordinary  ones.  Distribution 
in  time  and  space  was  marked  by  a  proneness  to  waterlogging  in  spring  and 
summer  and  a  proneness  to  drought  in  mid— autumn.  Waterlogging  occurred  along 
specific  stretches,  with  more  waterlogging  in  the  north  than  the  south. 

Drought  occurred  over  various  areas,  with  more  in  the  south  than  the  north. 
From  mid-April  to  early  May,  the  period  of  possible  waterlogging  moves  from 
the  south  northward,  and  the  last  10  days  of  June  is  a  major  period  for  both 
drought  and  waterlogging  in  the  province.  The  second  major  periods  are  the 
end  of  May  and  the  end  of  July.  During  these  times,  torrential  rains  fall 
in  many  places  opening  the  way  to  a  strong  likelihood  of  mountain  torrents 
developing  that  converge  in  rivers  and  lakes  to  cause  floods.  Over  the 
years,  flooding  and  waterlogging  has  been  most  frequent  in  western  Hunan, 
particularly  around  Sangzhi,  Yuanling,  and  Anhua.  The  second  most  frequent 
area  of  occurrence  has  been  the  Dongting  Hu  area  in  northern  Hunan,  while 
frequency  of  flooding  and  waterlogging  in  southern  Hunan  and  central  Hunan 
has  been  relatively  slight.  However,  in  late  August,  both  southern  and 
southwestern  Hunan  are  affected  by  typhoons  and  east  wind  weather  systems, 
and  each  area  goes  through  a  period  of  proneness  to  waterlogging.  Since 
most  flooding  and  waterlogging  occurs  on  both  banks  of  rivers,  it  is  charac¬ 
teristically  "waterlogging  along  a  line."  From  early  and  mid-July  until 
early  August,  the  period  of  proneness  to  waterlogging  comes  to  a  close  from 
south  to  north,  and  all  places  enter  the  mid-autumn  period  of  scant  rainfall 
and  drought.  This  results  from  intensification  and  westward  extension  of 
sub-tropical  high  pressure  and  coincides  with  the  conclusion  of  the  rainy 
season  in  the  province.  Except  for  northern  Hunan,  two  main  drought  periods 
occur  in  the  province.  These  are  the  dog  days  droughts  that  begin  at  the  end 
of  June  or  in  early  July  and  go  on  till  early  August,  and  the  fall  drought 
that  begins  at  the  end  of  August  or  early  September  and  goes  on  till  the  end 
of  October.  Droughts  of  these  two  kinds  have  taken  place  in  48  places  in  the 
first  25  years  after  liberation.  Summer  drought  and  protracted  mid-autumn 
drought  are  relatively  rare.  Each  account  for  one— third  of  the  first  two 
kinds.  Continuous  summer  and  autumn  drought  has  occurred  in  2  years  in  some 
places.  One  may  suppose  that  mid— autumn  drought  is  a  climatic  phenomenon 
of  Hunan  Province,  or  that  it  is  provincewide  in  scope,  or  that  it  occurs 
over  most  areas,  or  that  it  is  occasional.  It  occurs  every  year;  only  its 
duration  and  degree  vary.  Drought  areas  happen  to  be  just  the  reverse  of 
flood  and  waterlogging  areas.  In  the  first  25  years  after  liberation, 
droughts  were  most  frequent  in  southern  Hunan,  second  most  frequent  in  central 
Hunan,  and  least  frequent  in  southwestern  Hunan.  If  the  number  of  times 
mid-autumn  continuous  droughts  have  occurred  are  added  in  and  comparisons 
made,  then  the  Hengyang  Basin  in  central  Hunan  becomes  the  area  in  which 
droughts  are  most  likely  to  occur  and  to  be  most  serious.  Lianshao  Prefec¬ 
ture,  in  particular,  has  had  a  substantial  number  of  mid-rautumn  droughts. 
Though  fewer  have  occurred  in  northwestern  Hunan,  facilities  for  impounding 
water  are  poor  there  so  droughts  can  easily  occur.  Conversely,  somewhat  more 
droughts  have  occurred  in  northern  Hunan  than  in  northwestern  Hunan,  but 
since  sources  of  water  are  plentiful  and  irrigation  readily  carried  out,  the 
effects  of  droughts  have  generally  not  been  serious.  (Table  8) 


29 


Table  8.  Statistical  Table  Showing  Frequency  of  Summer  and  Autumn  Droughts 
in  Various  Places  in  Hunan  Province 
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n. 
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In  addition  to  the  aforementioned  cold  waves,  flooding  and  waterlogging, 
drought,  and  such  meteorological  disasters  are  the  effects  of  freezing 
high  winds,  and  hailstorms.  During  the  present  century,  the  province  has 
had  SIX  fairly  large  freezes,  three  of  which  have  been  severe.  This  means 
cycle  is  about  once  every  25  years.  The  1905  freeze  and  the 
1929-1930  freeze  before  liberation,  and  the  1954-1955  major  winter  freeze 
after  liberation  caused  losses  for  forestry  throughout  the  province,  and 
citrus  output  fell  from  500,000  dan  to  200,000— odd  dan.  The  low  temperature 
freeze  of  1968-1969,  and  the  big  freeze  of  January  and  February 
1977  dramatically  reduced  citrus  output  throughout  the  province.  High 
winds  can  occur  in  any  season,  but  mostly  occur  during  spring  and  summer, 
wind  velocity  being  greatest  in  lake  regions.  High  winds  also  occur  most 
frequently  in  the  lake  regions  and  in  the  lower  reaches  of  the  four  rivers. 
Hailstorms  occur  mostly  between  February  and  April  and  most  of  them  on  both 
sides  of  the  Xuefeng  range  and  in  the  Wuling  mountain  region.  Each  hail- 
Storm  wreaks  havoc  along  a  long  narrow  strip. 

In  view  of  the  foregoing,  in  order  to  insure  consistently  high  yields  in 
agriculture  and  obtain  all-around  bumper  harvests,  it  is  necessary  both  to 
upgrade  steadily  the  utilization  rate  of  climatic  data  and  to  master  grad- 
ually  the  laws  governing  changes  in  the  weather,  as  well  as  to  take  various 
defensive  measures  to  reduce  or  avoid  the  effects  of  natural  calamities. 
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Third  Section.  Water  Conservancy  (Energy)  Resources 
1.  Distribution  and  Use  of  Surface  Water 
(1)  Depth  of  Surface  Runoff 

Surface  runoff  comes  from  precipitation,  but  other  natural  and  geographic 
factors  also  limit  it  and  redistribute  it.  Average  depth  of  runoff  through¬ 
out  the  province  in  most  years  has  been  between  500  and  1,500  millimeters 
(Figure  10).  Area  dispersal  is  virtually  synonymous  with  the  annual 
distribution  of  rainfall.  There  are  three  high  value  areas;  (1)  The  middle 
and  lower  reaches  of  the  Zi  Shui  and  Yuan  Shui,  and  the  east  side  of  Ruling 
Shan  centering  around  Taoyuan  form  concentration  areas  that  have  between  800 
to  1,200  millimeters.  (2)  Along  Hunan  Province's  northwestern  border  north 
of  Sanzhi  on  the  Li  Shui,  the  high  value  center  has  1,500  millimeters. 

(3)  The  area  between  Yangming  Shan  and  the  Xiang  Jiang  forms  a  small  high 
value  area  that  has  1,200  millimeters  of  runoff.  In  addition,  the  Mufu 
Shan,  Wanyang  Shan  and  parts  of  Xuefeng  Shan  also  are  high  value  areas.  Two 
low  value  areas  are:  (1)  The  Jiuling  tableland  between  the  Xiang  and  the 
Zi  rivers  south  of  the  Binhu  Plain  where  runoff  is  less  than  700  millimeters. 
This  includes  the  Hengshao  Hills  and  the  Dongting  Hu  areas,  which  are  low 
value  areas  each  of  which  has  a  runoff  of  500-600  millimeters.  (2)  The 
western  Hunan  region  in  the  upper  reaches  of  the  Yuan  Shui,  most  of  which  has 
a  runoff  of  less  than  700  millimeters.  There  is  a  very  great  discrepancy  in 
distribution  within  similar  average  runoff  depths  for  many  years.  During  the 
growing  seasons  for  major  crops  such  as  paddy  rice,  in  most  places  runoff  is 
plentiful  early  on  and  scant  later.  Volume  of  precipitation  during  July  and 
August  is  generally  less  than  the  amount  of  transpiration.  Surface  runoff 
is  not  distributed  evenly,  and  this  plus  the  rise  and  fall  of  the  terrain 
and  differences  in  the  distance  from  sources  of  water  makes  for  variations 
in  use.  It  is  fairly  easy  to  get  water  along  the  banks  of  rivers,  but  to^ 
get  water  for  hillside  fields  requires  the  impounding,  diversion,  or  raising 
of  water  to  meet  needs.  Though  northwestern  Hunan  is  an  area  of  plentiful 
water,  spring  drought  is  frequent  as  a  result  of  the  late  arrival  of  the 
monsoon  season  necessitating  the  storage  of  water  in  advance  and  rushing  to 
plow  the  fields  when  the  rains  do  come.  In  addition  to  making  full  use  of 
surface  water,  central  Hunan  and  western  Hunan  areas  that  are  short  of  water 
or  have  only  moderate  amounts  of  water  must  divert  water  from  elsewhere  or 
from  rivers,  moving  it  from  areas  of  plenty  to  areas  of  need.  Alternatively, 
underground  water  resources  may  be  tapped  and  used  in  conjunction  with  sur¬ 
face  water  to  solve  the  water  shortage  problem.  Though  the  amount  of  water 
that  is  available  and  ways  of  using  it  differ  from  place  to  place,  all  must 
control  it,  store,  and  release  it  in  an  equitable  manner,  and  regulate 
surfeit  and  shortage. 

(2)  River  Runoff  and  Water  Energy 

Hunan  Province  is  characterized  by  a  dense  river  network,  and  a  complete 
water  system.  It  has  a  substantial  amount  of  water  and  fairly  plentiful 
water  power  that  does  not  freeze  in  winter  and  that  contains  little  silt. 

It  has  5,341  large  and  small  streams  of  5  kilometers  or  more  in  length 
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Figure  10.  Isopleth  Map  Showing  Annual  Runoff  Depths  for  Hunan  Province 
Key: 
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.  Ix)cation  of  county,  prefecture,  or  provincial  governments 
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Mountain  peaks  and  elevation 

Runoff  depth  isopleth  (Units:  millimeters) 
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totaling  more  than  43,000  kilometers.  Seventeen  of  these  have  a  drainage 
area  of  more  than  5,000  square  kilometers,  and  98  have  a  drainage  area  of 
from  500  to  5,000  square  kilometers.  Those  with  a  drainage  area  of  less 
than  500  square  kilometers  number  5,226.  The  Zhu  Jiang  water  system  and  the 
Gan  Jiang  water  system  account  for  an  extremely  small  portion  of  the  total, 
but  the  drainage  area  of  the  Xiang,  Zi,  Yuan,  and  Li  rivers  covers  230,500 
square  kilometers,  77.6  percent  of  which  is  in  Hunan  Province.  Average 
volume  of  runoff  of  these  rivers  in  most  years  is  192.5  billion  cubic 
meters,  water  volume  from  the  Yuan  Shui  being  greatest  accounting  tor  39. b 
percent  of  the  total.  Next  is  the  Xiang  Shui  with  37.7  percent,  the  Zi 
Shui  with  14.1  percent,  and  the  Li  Shui  with  only  8.9  percent  (Figure  11 
and  Table  9).  Total  volume  of  water  in  the  province ’ s  rivers  amounts  to 
23  percent  of  the  total  volume  of  water  in  the  Chang  Jiang  basin,  and  is 
again  as  much  as  the  total  volume  of  water  in  the  Huang  He,  Huai  He,  an 
Hai  He  basin.  The  four  rivers  connect  large  and  small  tributaries,  flow 
across  the  land,  converge  on  the  Dongting  Hu,  and  continue  on  into  the 
Chang  Jiang  to  form  an  extraordinarily  complete  water  system.  Analysis  ot 
data  from  the  past  10-odd  years  shows  distribution  of  flow  from  the  main¬ 
streams  of  the  four  rivers  to  be  as  follows:  greatest  volume  from  the  Yuan 
Shui  in  8  years  out  of  10  followed  by  the  Xiang  Shui,  and  the  Li  Shui,  with 
the  Zi  Shui  contributing  least.  During  low  water,  lowest  volume  of  flow 
comes  from  the  Yuan,  Xiang,  Zi,  and  Li  in  that  order.  In  recent  years,  the 
number  of  large  sluice  gates,  dams  and  pumping  machines  have  steadily 
increased,  affecting  volume  of  flow  during  flood  and  low  water  seasons. 
Appreciable  control  of  water  level  during  the  dry  season  has  been  affected 
on  the  middle  and  upper  reaches  of  the  Xiang  Jiang. 

The  rivers  contain  abundant  water  energy  reserves,  which  have  been  calcu¬ 
lated  at  an  average  13.38  million  kilowatts  in  most  years.  The  Yuan  Shui 
has  the  most  plentiful  reserves  with  42.8  percent  of  the  total.  The  Xiang 
Shui  has  29.6  percent,  the  Zi  Shui  13.8  percent,  and  the  Li  Shui  and  other 
water  systems  10.4  and  3.3  percent  respectively.  These  water  systems  con¬ 
tain  2.3  percent  of  the  country's  total  energy  reserves,  and  occupy  firs 
place  among  the  country's  nine  southern  provinces.  However,  as  a  result  of 
the  uneven  distribution  of  runoff  during  each  year,  only  2.28  million  kilo 
watts  of  reserves  can  be  95  percent  guaranteed  during  the  dry  season.  This 
is  only  17.1  percent  of  the  average  annual  energy  reserves.  Of  all  the  ^ 
water  systems,  the  disparity  is  particularly  great  for  the  Li  Shui.  Most 
of  the  water  energy  is  concentrated  in  the  upper  reaches  of  the  rivers 
and  in  the  gorge  areas  in  the  middle  and  lower  reaches  of  main  streams. 
Reserves  are  substantial  in  the  Qianyang,  autonomous  region,  Lingling,  and 
Chenzhou  areas,  and  slight  in  the  Yueyang  and  Yiyang  areas. 
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Figure  11.  Major  Water  Systems  and  Water  Conservancy  Projects  in  Hunan 
Key: 
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b.  Large  reservoir 
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d.  River  dam 

e.  Pumping  station 

f.  Waterwheel  pumping  station 

g.  Benefited  area 
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Basin  area  (square  kilometers) 

g- 
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i. 

Annual  average 
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k. 
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1. 

Flow 

m.  Total  annual  runoff  (100  million  cubic  meters) 

n.  Average  runoff  in  most  years  (cubic  meters  per  second) 

o.  Maximum  volume  of  flow  (cubic  meters  per  second) 

p.  Minimum  volume  of  flow  (cubic  meters  per  second) 

q.  Flow  ratio 

r.  Average  stream  gradient  (0/00) 

s.  Water  energy  reserves  (10,000  kilowatts) 

t.  Xiang  Jiang 

u.  Longmenjie,  Haiyangplng,  Lingul  County,  Guangxi 
V.  Hao  Hekou,  Xiangyin  County 

w.  85 , 383  within  Hunan 
X.  Xiangtan 

y.  Zi  Jiang 

z.  Huangmajle,*  Beilqlngjie  Shan,  Chengbu  County 

aa.  Ganqi  Gang,  Yiyang  County 

ab.  26,738  within  Hunan 

ac.  Planned  building  of  Zeqi  Reservoir  not  complete 

ad.  Jiantuoxi  Reservoir  not  yet  planned 

ae.  Yuan  Shul 

af.  Jiguan  Ling,  Yunwu  Shan,  Duyun  County,  Guizhou 

ag.  Deshan,  Changde  City 

ah.  51,066  within  Hunan 

ai.  Taoyuan  (Wangjia  He) 

aj .  Li  Shui 

ak.  Shanmujie,  Sangzhi 

al.  Xiaodukou,  Jin  City 

am.  15,505  within  Hunan 

an.  Jin  City 

ao.  Eastern  Dong  Ting  Hu  region 

ap.  Enters  Chang  Jiang  at  Chenglingji 

aq.  Southern  Dong  Ting  Hu  region 

ar.  Western  Dong  Ting  Hu  region 

as.  Sikou  water  system 

at .  Huanggaidong 

au.  Enters  Chang  Jiang  at  Talpingkou,  Hubei 

av.  Ganj iang  water  system 

aw.  Niumu  Tang,  Rucheng  County 

ax.  Enters  Jiangxi  at  Jilongyu 

ay.  Beijiang  water  system 

az.  Sanfeng  Ling,  Linwu  County 

ba.  Enters  Guangdong  at  Luojiadong 

bb.  Xijlang  water  system 

be.  Fengling,  Gongchengnan  County,  Guangxi 
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1.  Xiang  Jiang.  The  mainstream  of  the  Xiang  Jiang  enters  Hunan  from 
Miaotou  where  Guangxi  borders  on  Hunan.  The  stretch  of  the  river  from 
Lingling  to  Hengyang  is  its  middle  reaches,  and  the  lower  reaches  are 
farther  on.  It  flows  a  distance  of  670  kilometers  through  17  counties  and 
municipalities  and  has  a  96  meter  drop.  Its  basin  within  Hunan  Province 
covers  about  39  percent  of  the  province's  total  area,  and  its  network 
reaches  into  43  counties,  the  mainstream  and  mountainlands  in  the  upper 
reaches  of  tributaries  accounting  for  50  percent  of  the  basin,  with  hills 
and  flat  land  (Including  valleys  and  plains)  accounting  for  30  percent  and 
20  percent  respectively.  The  mainstream  is  a  river  valley  in  the  prime  of 
life.  Except  for  some  constricted  sections,  most  of  the  valley  is  rela 
tively  wide  and  gently  sloping.  The  river  bed  is  basically  stable,  and  the 
volume  of  water  it  carries  fairly  abundant.  It  carries  an  average  of  65 
billion  cubic  meters  of  water  annually  into  Dongting  Hu.  The  Xiang  Jiang 
has  numerous  tributaries,  2,157  large  and  small  ones  in  all.  Of  these, 
those  with  a  basin  area  of  more  than  2,000  square  kilometers  number  12. 

The  tributaries  form  an  asymmetrical  feather-shaped  water  system  the  left 
shore  of  which  takes  in  68  percent  of  the  total  basin  area.  The  most  impor¬ 
tant  tributaries  are  Xiao  Shui  (354  kilometers  long  and  a  drop  of  315  meters, 
with  267,000  kilowatts  of  power  reserves),  Chunling  Shui  (223  kilometers 
long  and  a  drop  of  545  meters,  with  water  energy  reserves  of  118,000  kilo¬ 
watts),  Lai  Shui  (453  kilometers  long  and  a  drop  of  886  meters,  with  water 
energy  reserves  of  413,000  kilowatts).  Mi  Shui  (296  kilometers  long  and 
a  drop  of  817  meters,  with  216,000  kilowatts  of  water  energy  reserves), 

Lu  Shui  (83.4  kilometers  long  and  a  drop  of  276  meters,  with  water  energy 
reserves  of  101,000  kilowatts),  Lian  Shui  (224  kilometers  long  and  a  drop 
of  163  meters,  with  72,600  kilowatts  of  water  energy  reserves),  Liuyang  He 
(222  kilometers  long  and  a  drop  of  217  meters,  with  163,000  kilowatts  of 
water  energy  reserves),  Laodao  He  (141  kilometers  long  and  a  drop  of  297^ 
meters),  and  Wei  Shui  (144  kilometers  long  and  a  drop  of  296  meters),  which 
empty  into  the  Xiang  Jiang.  This  basin  has  a  population  of  25,481,700  or 
49.4  percent  of  the  total  for  the  province.  It  has  22,059,800  mu  of  culti¬ 
vated  land  or  42.7  percent  of  the  total  for  the  province  including  about 
84  percent  of  the  province's  paddyfields.  Most  of  it  is  distributed  in 
hills  and  basins  as  well  as  in  valleys  among  the  mountains. 

Plans  for  development  of  this  basin's  water  conservancy  (and  energy), 
including  building  of  large  and  medium  size  reservoirs  at  145  sites  for 
the  irrigation  of  a  9,585,430  mu  area,  6,109,800  mu  of  which  is  already 
irrigated.  Plans  calls  for  an  installed  electric  power  generating  capacity 
of  262,011  kilowatts,  of  which  166,845  kilowatts  have  already  been  installed. 
Included  are  medium  size  and  large  reservoir  projects  at  eight  sites  designed 
to  irrigate  a  3,608,300  mu  area  of  which  2,542,500  mu  is  already  irrigated, 
and  a  designed  installed  electric  power  generating  capacity  of  227,750  kilo¬ 
watts,  of  which  154,300  kilowatts  has  been  installed.  Water  conservancy 
(and  power)  resources  potential  is  abundant. 

2.  Zi  Shui.  The  Fuyl  Shui  (248  kilometers  long)  enters  Hunan  at  Meixi  in 
Ziyuan  County,  Guangxi  Province.  After  the  Fuyi  Shui  converges  with  the 
Nan  Shui  (188  kilometers  long)  at  Shuangjiang  Kou,  Luojiamiao  in  Shaoyang, 
a  western  tributary,  it  becomes  known  as  the  Zl  Shui.  The  Zi  Shui  has  771 
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tributaries  large  and  small,  the  important  ones  of  which  are  the  Liao  Shui 
and  the  Pingqi,  each  of  which  is  97  kilometers  long,  the  112  kilometer  long 
Shao  Shui  the  76  kilometer  long  Shima  Jiang,  the  91  kilometer  long  Dayang 
Jiang,  and  the  99  kilometer  long  Qu  Jiang.  The  entire  water  system  drains 
12  counties.  Mountains  and  hills  and  low  uplands  and  flat  land  account  for 
65  and  35  percent  respectively  of  the  Zi  Shui  area.  In  the  upper  reaches 
mountain  region  above  Xiaomiaotou,  the  water  source  is  fairly  high  and  the 
current  flows  now  slowly  now  rapidly.  Farther  down  at  Majitang  are  the 
river  s  middle  reaches.  Except  for  the  Xinhua  area,  which  is  hills,  most 
•  through  mountain  gorges.  The  mountain  and  hill  gorges 

in  the  river  s  middle  and  lower  reaches  are  areas  of  torrential  rains,  and 
damage  occurs  at  Weilu  every  time  there  are  flood  waters.  This  basin  has 
a  population  of  8,158,000  and  6,971,200  mu  of  cultivated  land,  or  13.5  per- 
°  ®  province  s  total.  Large  and  medium  size  reservoirs  are  cur- 

construction  at  41  places  and  are  designed  to  irrigate  a 
2,983,800  mu  area,  1,349,200  mu  of  which  is  already  irrigated.  Designed 

generating  capacity  is  591,942  kilowatts,  of  which 
455,476  kilowatts  have  already  been  installed.  The  Zhexi  Reservoir  that  is 
under  construction  on  the  mainstream  is  currently  the  province's  largest 
hydropower  hub  with  an  installed  capacity  of  447,500  kilowatts.  It  is  the 
backbone  of  the  central  and  north  Hunan  electric  power  grid,  and  it  also 
reduces  or  removes  the  threat  of  flooding  downstream  and  to  700,000  mu  of 
farmland  in  the  Weilu  area.  Work  has  been  completed  and  benefits  are 
already  flowing  from  the  Dachuan  Reservoir  on  the  Fuyi  Shui  tributary. 

Shui.  This  river  enters  Hunan  Province  at  Zheliang  from  Luanshan 
in  Guizhou  and  becomes  known  as  the  Yuan  Shui  after  it  passes  Qiancheng. 

It  has  1,491  large  and  small  tributaries,  seven  of  which  are  large  ones 
3^ncluding/the  Qu  Shui  (201  kilometers  long  and  with  a  278  meter  drop), 
kilometers  long  and  with  a  512  meter  drop),  Wu  [1566]  Shui 
(244  kilometers  long  and  with  a  485.5  meter  drop),  Shu  Shui  (143  kilometers 
long  and  with  a  361  meter  drop) ,  Chen  Shui  (310  kilometers  long  and  with  a 
387  meter  drop),  Wu  [2976]  Shui  (145  kilometers  long  and  with  a  351  meter 
drop),  and  You  Shui  (477  kilometers  long  and  with  a  658  meter  drop)  which 
cut  across  21  counties,  mostly  through  craggy  mountainlands .  Land  at  an 
elevation  below  200  meters  above  sea  level  accounts  for  only  about  10  per¬ 
cent  of  the  area  of  its  flow.  The  population  of  this  basin  is  8,160,900, 
and  It  has  9,266,200  mu  of  cultivated  land  or  17.9  percent  of  the  culti¬ 
vated  land  in  the  province.  Both  the  mainstream  and  major  tributaries  have 
cut  deep  river  valleys  with  many  shoals  and  rapids.  Annually  it  carries  a 
flow  of  2,100  cubic  meters  per  second  into  Dong  Ting  Hu,  and  during  flood 
stage  water  volume  is  great.  It  frequently  collides  with  flood  waters  in 
the  middle  reaches  of  the  Chang  Jiang  bringing  about  flood  and  water- 
ogging  calamities  at  the  point  of  convergence.  Currently  large  and  medium 
size  water  conservancy  projects  are  being  built  at  40  places  on  the  main¬ 
stream  and  tributaries.  They  are  designed  to  irrigate  2,087,400  mu  of 
farmland,  1,258,700  mu  of  which  has  already  been  irrigated.  Designed 

19  generating  capacity  is  18,470  kilowatts,  of  which 

,350  kilowatts  has  been  installed.  It  is  necessary  to  continue  to  make 
the  most  of  benefits  derived  from  existing  projects.  The  Fengtan  hydropower 
station  IS  now  being  built  on  the  You  Shui  tributary,  and  it  has  an  installed 
capacity  of  400,000  kilowatts. 
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L  Li  Shui.  A  total  of  326  tributaries,  large  and  small,  flow  into  the 
mknstream  of  the  Li  Shui.  These  include  the  Lou  Shui  (250  kilometers 
mainstr  drop),  Xie  Shui  (165  kilometers  long  with  a  415 

long).  These  tributaries  drain  seven 
counties.^  The  surrounding  terrain  is  high  to  the  west,  south,  and  no  t  , 
and  low  to  the  east,  the  basin  area  being  77  percent  mountains  and  about  20 
percent  hills.  In  the  middle  and  upper  reaches,  the  mountains  are  high  and 
SLr  low;  fields  are  dispersed;  the  slope  of  the  river  is  steep;  and 
shoals  are  numerous.  In  addition,  this  basin  and  the  three  gorges  of  th^ 
Chane  Jiang  are  part  of  the  same  torrential  rain  zone,  and  flood  waters  m 
the  Lo  rivers  m^y  collide  at  Songzi  wreaking  havoc  in  the  lower  reaches. 

JhL  bLL  has  a  population  of  2,716,200  and  3,563,800  mu  of  cultivated 

ni  l  8  nercLt  of  the  total  in  the  province.  Current  plans  call  for 
the  building  of  large  and  medium  size  projects  at  22  sites  on  the  river  to 
irrigate  a  2,182,400  mu  area,  of  which  1,204,500  mu  has 

gated  Plans  call  for  an  installed  hydropower  capacity  of  9,257  kilowatts, 
of  which  5  052  kilowatts  have  already  been  installed.  Three  main  projects 
have  already  been  Lilt  in  the  lower  reaches,  which  not  only  expand  gravity 
ISlgSofL  the  Liyang  Plain  and  nearby  low  hill  areas,  but  also  serve  to 
prevent  floods  and  generate  electricity. 

5  Other  Water  Systems.  One  other  water  system  is  the  Miluo  Jiang  (253 
kiloLters  long)  and  Xinqiang  He  (108  kilometers  long)  in 
ture,  which  flow  independently  into  the  lake.  In  f 

water  conservancy  (and  power)  development,  medium  ® 

reservoirs,  dams,  and  waterwheel  pumps)  now  exist  at  14  sites,  and  ^re 
designed  to  irrigate  713,300  mu,  392,500  mu  of  which 

irriMted.  They  also  have  a  designed  installed  capacity  of  10,013  Kilowa 
of  electric  power,  9,035  kilowatts  of  which  have  already  been  installed, 
in  adritLn,"medi;m  kze  projects  are  being  built  at  five  sites  on  the  Wu 
Shui  water  system  in  the  southern  part  of  Chenzhou  Y^ate  the 
into  Guangdong.  These  projects  are  intended  to  irripte  234,500  mu  o 
land,  66,200  mu  of  which  have  already  come  under  irrigation,  and  to 
an  installed  hydropower  capacity  of  9,925  kilowatts,  2,059  kilowa 
which  have  already  been  installed. 

To  summarize  the  foregoing,  Hunan  Province's  river  water  conservancy  (and 
oLerHLLrces  aL  Lundant.  As  of  the  end  of  1975,  262  large  and  medium 
lize  reservoirs  and  irrigation  projects  had  been  built  or  were  continuing  to 
ll  lATtTn  lll  Lsins  of  the  four  rivers,  and  the  actual  irrigation  area  or 
installed  electric  power  generating  capacity  of  these  projects  amounted 
rLp^ctLely  to  58.8  and  72.7  percent  of  the  planned 

T,ianneH  installed  electric  power  generating  capacity.  Actual  Instaiiea 
hydropLer  capacity  as  of  1975  was  910,900  kilowatts,  which  was  only  about 
6  81  Lrcent  of  total  water  energy  reserves  for  the  province.  Plans  cal 
for^the  selection  of  more  than  116  sites  suitable  for  construction  of  large 
and  medium  size  reservoirs  and  dams,  and  if  this  development  is 
both  the  irrigated  area  served  and  the  installed  hydropower  capacity  will 
L  Lre  tian  50  percent  greater  than  that  of  existing  large  and  medium  size 

projects. 
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(3)  Dongting  Hu 


"k  =“'‘'^''  »«  '»e  Jlng  Jiang  and 

wwier  a^L  2S  “<>  Hubal  covering  an  18,780  aqnare 

Kliometer  area,  15,200  square  kilometers  or  80.93  percent  of  which  lie  in 

STresSt  orall^"**;  “  "8»'’  li  Kongtlng"  baaln. 

AS  a  result  of  silting  from  rivers  and  reclamation  by  man,  it  has  been  rut 

up  into  four  lakes,  namely  the  Qlll  Hu,  Muplng  Hu,  South  Dongting  and  East 

Sou  Tioo  f  o'  '*>0  lake  eovSfS’aSa  S 

kilometers  kll»">aters,  and  the  natural  lake  area  covers  2,740  square 

The  lake  currently  holds  18.8  billion  cubic  meters  of  water.  The  annual 
VO  ume  of  water  carried  and  discharged  from  the  four  rivers  and  the  three 
futr??^  averages  almost  400  billion  cubic  meters.  The  ratio  betwSSSe 
Se\fiwnr  W^a-Angust)  and  the  dry  season  (December  to  March  of 
SouSw  mSeS"'  ®  *""“ol  variation  In  water  level  Is 

8fi  rivers  carry  161.5  billion  cubic  meters  of  silt  into  the  lake 

riJ  t'^th^^  openings.  Except  for  a  small  amount  car-’ 

meterrof  siU®  and^the^?®r’K"^-  ^^4  million  cubic 

meters  ot  silt,  and  the  lake  basin  silt  level  rises  on  an  average  of  4 

centimete^  each  year,  thereby  steadily  reducing  the  lake  surface  and 

™v”^'  tSt  "''■a  'ake  containing  the  rise  in 

rivers  that  the  lake  has  served  over  the  years  has  gradually  declined 

Since'^lSerltiln’^^i^L**?®’^^^?  waterlogging  calamities  now  occur  annually. 

^  of  water  conservancy  measures  have  been  adopted^ 

emh  tributaries  to  merge  their  flow,  joining  together  large 

emban^ents  and  raising  and  strengthening  dikes.  Since  tL  vSorous  coS 
flprr  electric  drainage  facilities  in  the  1 960 's  that  defend  on 

electric  power  sources  in  central  Hunan  and  nearby,  it  has  beef  ffssifle  to 
guarantee  harvests  despite  drought  or  waterlogging  *75  percenf  ff "fff  tL! 

2.  Types  and  Distribution  of  Ground  Water 

Hunan  Province  is  warm,  humid,  and  receives  much  rainfall.  Its  water 
system  is  well  developed  and  its  terrain  rises  and  fanf;  all  ff  fwfh 
helps  replenishment  and  drainage  of  ground  water.  In  addition  the 
province's  ground  strata  are  complete  and  Its  rock  Is  of  dJJer^e  ^Lds 

different  kinds  of  ground  water.  (1)  VoifwLjr 
Void  water  IS  stored  In  sandy  pebble  strata  and  In  clastic  stJatr  and  1, 

ar™ira“in^dll“°“*r^r  f  filial  alluvium,  and  In  terraces 

as  well  as  in  diluvial  strata  and  monadnocks,  or  over  about  20  percent  of 

the  area  of  the  province.  The  water  table  is  generallv  slLbrirffff 

aurface  and  water  Is  plentiful.  (2)  Crevlci  Se  sSjmint^S  Lk^ 

fSflff  metamorphic  rock  of  mountain  and  hill  regions  have  ’ 

wItMT5r^So°LJ:^'%"?n  Particularly  ill  lolloped 

•j  ters  of  the  ground  surface;  thus  crevice  water  is  found 

gliriS  iSht  anfS^f  Province.  However,  the  quantity  of  water  Is 
8  y  Ight  and  the  depth  of  its  occurrence  variable.  The  amount  of 
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water  is  substantial  only  in  places  near  rift  and  fracture  zones.  (3)  Karst 
water.  Karst  water  is  found  in  carbonate  rock  that  can  be  karsted  (lime 
stone,  dolomite,  and  marl)  where  karstlng  is  developed.  Precipitation  and 
surface  water  follows  joints  in  rock  strata,  crevices  and  funnels  and 
percolates  downward  to  coverage  in  underground  grottoes  to  reemerge  subse 
quently  in  springs  and  underground  rivers.  There  are  119  fairly  large 
underground  streams  in  the  province,  some  of  which  carry  a  volume  of  from 
tens  of  thousands  to  hundreds  of  thousands  of  tons  of  water  in  a  day  and  a 
night  and  a  general  depth  of  30  meters  or  less.  Furthermore,  basin  sources 
of  supply  of  water  are  widespread  and  are  controlled  by  the  structure  o 
the  region,  and  there  are  abundant  sources  of  naturally  flowing  water. 

There  are  32  water  iii?>ounding  structures,  most  of  them  in  the  Lianyuan- 
Shaoyang  area,  plus  73  artesian  wells  in  Chenzhou,  Shaoyang,  Xiangtan,  and 
Hengyang  prefectures.  Rough  estimates  show  positive  reserves  of  40.146 
billion  cubic  meters  of  ground  water  in  the  province  (or  about  19  percent 
of  total  runoff).  This  includes  dynamic  reserves  of  karst  ground  water 
amounting  to  between  1.06  and  2.86  billion  cubic  meters,  or  an  average  of 
2.08  billion  cubic  meters  per  year. 

The  province's  hydrogeology  has  the  following  characteristic  patterns  in 
terms  of  rock  strata,  regional  structure  and  topography: 

I.  Dongting  Hu  Plain  Void  Water  Zone 

The  terrain  is  flat  and  elevation  above  sea  level  is  below  50  meters  in  most 
places,  and  is  structurally  a  basin.  The  water-bearing  petrofabric,  the 
amount  of  water,  the  formation  of  ground  water,  the  depth  below  the  surface, 
and  the  movement  of  water  follows  a  ring  pattern  from  the  edges  of  the  basin 
toward  the  center.  At  the  center,  the  lake  marsh  plain  is  mostly  a 
quarternary  system  sandy  gravel  stratum,  which  varies  in  depth  from  40  to 
140  meters  and  contains  plentiful  water.  Borings  produce  a  flow  of  10  to  JU 
tons  per  hour  per  meter,  and  in  some  places  flow  is  greater  than  30  tons  per 
hour  per  meter.  The  water  lies  at  a  very  shallow  depth  beneath  the  surface 
at  less  than  3  meters  and  generally  at  0. 5-1.5  meters  down.  It  is  fres 
water  with  a  neutral  pH  containing  small  amounts  of  calcium  dicarbonate. 
Aquifers  are  found  in  the  gravel  of  the  mixed  alluvium  adjacent  to  the 
rivers  and  lakes  to  a  depth  of  20  to  60  meters.  Borings  into  these  aquifers 
produce  a  flow  of  from  5  to  10  tons  per  hour  per  meter,  and  the  water  table 
lies  between  0  and  5  meters  beneath  the  surface.  The  terraces  and  monadnocks 
toward  the  edges  of  the  basin  are  composed  respectively  of  red  earth  and 
pebble  strata  and  of  clasolite.  Aquifers  in  the  former  are  less  than  20 
meters  deep,  with  most  of  them  being  between  2  and  10  meters  deep.  ^Volume 
of  water  from  borings  is  1-5  tons  per  hour  per  meter  from  a  depth  of  0-10 
meters,  and  water  quality  is  good.  There  is  less  water  in  the  latter,  the 
flow  from  borings  amounting  to  less  than  1  ton  per  hour  per  meter  from  a 
depth  of  from  0  to  30  meters.  Ground  water  is  plentiful  throughout  the 
area,  particularly  in  the  lake  region  where  dynamics  are  stable.  It  is 
readily  extracted,  and  it  is  of  importance  to  water  supply  and  a  strategic 
source  of  water.  However,  the  ferrous  ion  content  of  quarternary  system 
ground  water  is  fairly  high  and,  in  some  places,  industrial  effluent  has 
adversely  affected  phreatic  water  quality.  Thus,  attention  must  be  given 


41 


the  removal  of  iron  and  the  elimination  of  pollution  to  bring  the  water  to 
standards  required  for  industry  and  use  in  daily  life.  In  river  and  plains 

there  is  too  much  ground  water  and  surface  water,  opening  the  area  to  water- 
logging.  This  problem  has  been  generally  handled  by  the  digging  of  ditches 
o  drain  away  waterlogging  and  to  lower  the  water  table. 


II. 


The  Karst  Gravity  Flow  Region  of  the  Central  Hunan  Hills  and  Basin 


Xiana?  ^  Lianyuan  and  Shaoyang  prefectures,  parts  of  Changsha  and 

Xiangtan  prefectures,  and  the  northern  part  of  Lingling  Prefecture  ^lime¬ 
stone  and  sandy  sl^le  hills  rise  and  fall  in  alternation  with  the  basin 
n  erground  karsting  is  well  developed,  and  there  are  numerous  water-storing 

Xlnhu.-Lla„yuan  and  the  Longhui-^aotar 
nhrp^^v  Xiangtan-Xiangxiang  basin  area.  The  karst  grotto 

Ld  gravity  flow  water  contained  within  the  liLstone 

and  dolomite  rock  is  found  in  rings  that  lie  in  a  north/northeast  Erection 

fn^vnl  ^  flow  of  from  100  to  4,000  tons  per  day  and  night 

and  volume  of  flow  from  springs  is  from  100  to  2,000  toL  per^day  and  night 
The  water  table  lies  0-30  meters  below  the  ground,  and  watL  quality  is  good 

Snrtn^f here  vrtth  ^  £lo.  of  frri^Molo® 
4J/,000  tons  per  day  and  night. 

WatL^Ire^^^^  Mountains  Weak  Crevice  Water  and  Gravity 

includes  most  of 

SaSn  al  well  as  the  eastern  parts  of  Yueyang, 

wStf saAd  and^?r  1  The  alluvial  gravel  strata  and  tL 

its  l?oJ  fSh  along  the  Xiang  Jiang  near  Changsha  and 

of  bSieL  30o''aS'’8nn^r  have  produced  a  flow 

and  ‘^^y  night,  and  of  2,000  tons  per  dav 

to  SOO^tons  locations.  Flow  of  water  from  springs  is  from  300 

to  800  tons  per  day  and  night.  The  water  table  lies  about  0-5  meters  below 

dicarbonSf  Thr? containing  chlorine  and  sodium 
dicarbonate.  The  limestone  and  siliceous  rock  of  Huangfengqiao  in  Youxian 

County  and  of  Dazhang  County  in  Liling  Prefecture  have  watS-bLSng 
sjmclines.  Borings  have  produced  a  water  flow  of  100-81,000  tons  per  dav 
an  night,  and  volume  of  flow  from  springs  is  86-20,000  tons  per  day  and 
night.  The  water  table  lies  at  a  depth  of  +2-55  meters.  ?L"Ste7contains 
calcium,  magnesium,  and  sodium  dicarbonate,  and  is  mildly  alkaline  The 
Imestone  and  dolomite  as  well  as  small  amounts  of  sSSreS^nelr 

contS^pJ^ntir^T^^^  Liuyangyong,  and  Jingangtou  in  Changsha  Prefecture 

20  ?  produced  a  flow  of 

the  edges  of  thrbf^LT  "h“rs  or  so.  Around 

edges  of  the  basin  in  areas  contiguous  to  red  rock  and  other  strata 

fairly  abundant.  Northern  Mufu  Shan  in  eastern 

water  eastern  Hunan  are  fairly  deficient  in  ground 
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IV.  The  Southern  Hunan  Hill  and  Mountain  Region  Crevice  and  Karst  Water 
Region 

This  region  is  located  in  an  overwhelming  majority  of  places  in  Lingling  and 
Sen.hr;r.£ectures  as  well  as  In  the  southern  p^t 
southeastern  Hengyang  and  Xiangtan  prefectures.  The  major 
limestone  and  dolomite,  which  contain  abundant  crevice  and  torst  grot 
iaSr  DiSribution  i^  uneven;  however,  most  of  the  water  is  concentrated 
in  Chenxian,  Zixing,  Guiyang,  and  Yizhang  in  a  long,  narrow  area  running 
from  souiHo  nortL  In  the  mountainlands  from  Jiangyong  to  Daoxian  are 
Sny  limestoL  rock  peaks  and  forested  valleys  where  karst  g-tto  ground 
watir  appears  above  the  surface  over  wide  areas.  It 

and  there  in  other  areas,  and  borings  have  produced  a  flow  of  100  7,000 
tons  per  day  and  night.  The  region  also  contains  underground  streams. 
Investigation  of  karst  areas  in  southern  Hunan  shows  19  beheaded  ^ 

s^bte^iLean  streams  with  a  flow  of  from  3,000  to  30,000  tons  per  day  and 
night  and  with  a  water  table  running  from  0-25  meters.  The  P 

dominantly  of  neutral  pH  or  mildly  alkaline,  containing  calcium  and 

magnesium  dicarbonate. 

V.  Western  Hunan  Mountainland  Crevice  Water  Region 

This  region  includes  all  of  Qianyang  Prefecture,  and  the  area  from  the 
eastern  slopes  of  Wuling  Shan  to  the  eastern  foothills  of  Xuefmg  SW 
The  area  is  characterized  by  medium  size  and  low  mountains.  In  areas  where 
surface  karsting  is  developed,  shallow  valleys  and  downlands  predominate. 
GrouTi^erirfaLly  ahu^dait,  limestone  being  the  main  strata  containing 
plentiful  water.  These  strata  pass  through  the  area  Yuanling,  ^henqi, 

Shupu,  Huaihua,  and  Jingxian  where  borings  have  produced  a  ^ 

21,000  tons  per  day  and  night.  Volume  of  flow  from  springs  is  ^0-2. 00° 
tons  per  day  and  night.  The  water  table  is  0-20  meters,  and  is  above  th 
surface  of  the  ground  in  some  places.  Water  is  either  neutral  or  s  ig  y 
alkaline  and  contains  mostly  either  calcium  dicarbonate  or  calciu  - 
magnesium  dicarbonate. 

VI.  The  Northwestern  Hunan  Mountainland  Karst  Water  Region 

Most  of  the  mountainlands  of  Western  Hunan  Autonomous  Zhou  are  violently 
cut  up  and  contain  numerous  precipitous  slopes  and  narrow  valleys.  _ The 
corroded  limestone  landscape  is  fairly  widespread  and  shows  up  the  fo 
of  funnel-shaped  lowlands  or  valleys  riven  with  numerous  peaks.  Under grou 
karst  grottoes  and  underground  streams  suffuse  the  area.  A  survey  has 
revealed  18  fairly  large  beheaded  streams  and  underground  streams.  The 
strata  containing  plentiful  water  is  mostly  limestone,  which  lies  in  a 
northeast-southwist  or  an  east-west  direction  passing 
Baojing,  Dayong.  Longshan,  and  Sangzhi  Borings  have  f 

of  270-5,000  tons  per  day  and  night.  Flow  from  springs  is  ,  , 

per  day  and  night.  At  Jiaoziwan  in  Sangzhi,  and  at  Kapeng  in  Baojing, 
Lderground  river  flow  is  2,600-345,600  tons  per  day  and  night  the 
water-table  is  at  a  depth  of  0-25  meters.  The 

bearing  stratum  is  made  up  of  limestone,  dolomite,  and  siliceous  limestone. 
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^1°*'  if-*”™'*  running  through  Fenghuang,  Baojing  Davong 

aiit’lt  r"’  “<»  ''“I-”'’,  q'-ality.  and  tamporaturo TfX  5Sr 

suit  It  to  agricultural  irrigation.  water 

p::c^sra\d7:“rp:;\:JrdX'lLi 

ioT:hor3Tp%tt:r:rr  s:?  a^^rorrp-^^^^^^^ 

iTalLulZTn  “  Changtianwan  Commune  in  Chenxi  County,  ’ 

Zhuo^fo  r  “  Lingling  County,  and  Changliushui  Production  Brillde 

jl2nt  c  f^^odong  County  as  well  as  Dalongdong  Power  StatCf  i^ 

ot-  ongfeng  Power  Station  in  Yongshun  County,  and  Yingtaoao  Power 

Station  in  Fenghuang  County  are  models  in  the  active  de^eloplnrSruL  o^ 
^rst  ground  water.  Incomplete  statistics  show  more  than  7^290  sites  as 
aving  built  large,  medium  and  small  water  conservancy  projects  and  nroiectcs 
for  the  use  of  karst  water  that  are  able  to  impound,  Lver't!  Ind  UfrSout 

fnd  Lvi^'an  installed®''®  irrigate  an  area  of  about  4  million  mu, 

watts  installed  power  generation  capacity  of  more  than  50,000  kilo- 

Hunan  Province  has  fairly  abundant  underground  hot  water  resources  whiVh 

northwestern  ana  southea^te"  par" ’of  the 
iuntaJ^iauS  rweU  f^ifeaef rftan  southern  sections  of  the  Xuefeng 
^rst  crevice  aguifers  anf frf ff af t^r^onL"  froraiLf “"hoc 

ttrS  irfsf “  fT  r-  -avfhSh^fwpSa- 

(eO^S^C)  20  of  If i:  r  moderate  to  high  hot  water 

iL  e*f  atf fhf  of  If  ;f  f  '  ’ar 

-in^r/r  County,  Reshuixi  in  Shimendahe  Zhou,  and  NuaLhuliie 

TT  ^  places  such  as  Beihu,  Jinshuailing,  and  Matouline  in  Chen 
Cit^I;  S  in  Yizhang  County,  Shatian  In  Linwu  bounty!  lld  cTl 

at  water  temperature  runs  from  31-49°C.  At  the  hot  springs 

rLS  ;  i®  comparatively  great.  At  t^e 

99‘’C  Ind  thell^'’''^^  highest  water  temperature  reachL 

ture  at  Tanghuo  Springs,  In^Donghuwei, ‘^Leiyang  CoLtriris^C 

f frf tfefofraf  f "!f ”f 

“*f ^  “r  ^  f “f hf nf :f df ff d  fghf 

ot  springs  may  be  used  in  the  propagation  of  paddy  rlce^seedlines  for  tha 
Power  Station  has  an  installed  capacity  of  SofSiowif^.f  Oaatherwal 
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Fourth  Section.  Soil  and  Plants 

1.  Agricultural  Soil  Zones  and  Use  Characteristics 
(1)  Soil  Formation  and  Sub-zones 

Hunan’s  soil  is  located  in  the  red  and  yellow  soil  belt  of  the  sub-tropical 
climatic  zone.  The  interrelationship  and  mutually  restrictive 
of  natural  conditions  such  as  terrain,  mother  material,  water ,  ^ 

plant  cover  have  brought  about  soil  formation  and  distribution,  which  is 
Lnifested  not  only  in  horizontal  belts,  but  also  vertically  and  in 
regional  differentiation.  (1)  Differences  in  elevation  above  sea  level  _ 
giling  rise  to  vertical  differentiation  of  soil.  Though  the  “ 

latitude  between  north  and  south  in  the  province  is  only  ^ 
tive  temperature  for  the  year  when  the  temperature  is  equal  to  or  greater 
than  10»C  is  between  5,100  and  5,700‘‘C,  with  relatively  ’ 

thus  there  are  no  very  clear  differences  in  horizontal  soil  distribution.^ 
But  terrain  elevation  varies,  and  there  is  considerable  difference  in  verti 
cal  water  and  heat  conditions  and  in  vegetation  cover;  thus  there  is  a 
definite  pattern  to  soil  distribution.  River  and  lake  ^3 

mostly  of  alluvium,  while  the  composition  of  mountains  and  hills  chanps  as 
Station  above  ael  level  increases.  Below  500  alters,  mostly  red 

soil  and  red  soil  are  found;  between  500  and  800  meters,  yellow  soil  pr 
dominates;  between  800  and  1,000  meters,  yellowish  brown  soil  predominates, 
and  between  1,000  and  1,400  meters,  mountainland  brown  soil  and 
are  found.  (2)  The  mother  material  that  has  formed  the  soil  is  of  many 
different  kinds,  and  soil  types  vary  from  place  to  place.  The 
of  the  province  is  complex  with  variations  from  place  to  place  in  the  amount 
of  withering  and  scouring  that  has  occurred.  For  example,  red  earth  ^y 
develop  from  various  kinds  of  mother  material,  including  from  the  weathered 
products  of  granite,  which  produce  a  fairly  thick  soil  layer  that  contains 
an  appreciable  amount  of  granules,  is  acidic,  contains  much 
othefnutrients,  and  that  is  friable.  Soil  in  purple  ® 

occurs  in  a  fairly  thin  layer,  and  contains  partially  weathered 
ranges  from  slightly  acidic  to  slightly  alkaline  and  some  produces  a  lime 
reaction.  It  cLtains  fairly  high  amounts  of  phosphate  and  potash  plus 
calfl^?  soil  from  limeotone  areas  may  lie  in  either  thick  or  thin  Uyers. 
It  is  strongly  coacervative,  has  a  pH  that  ranges  from  neutral  to  slightly 
alkaline,  and^contains  considerable  calcium.  Soil  formed  from  Tertiary  Era 
xeA  soil  mother  material  is  thick,  clayey,  strongly  acidic,  contains  large 
quantities  of  iron  and  aluminum,  and  is  deficient  in  nutrients. 

?ield  soil,  for  example.  Soil  that  has  developed  from 

from  granite  is  fairly  light;  however,  its  accumulation  of  total  nitrate 
nutrients  is  fairly  scant.  Conversely,  paddy  soil  that  has  developed  from 
limestone  and  purple  shale  is  fairly  clayey  and  its  total  nitrate  nutrien 

content  is  considerable.  Because  of  the  "^Thu^ 

and  biological  functions,  different  types  of  soil  ^^ve  developed.  Thus, 
within  the  red  and  yellow  soil  zones,  soils  with  ®  ^^lonal  quality^^^^^ 
nate  or  are  interspersed  with  each  other  (Figure  1).  ()  t-l  * 

watL  and  heat  conditions  vary,  soils  have  differences  In  regional  ctorac- 
teristics.  The  Xuefeng  and  Wuling  mountainlands  of  Xiangxi  Prefecture 
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Figure  12.  Map  Showing  Soil  Types  in  Hunan  Province 
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*This  map  is  based  on  the  1965 
1:500,000  "Agricultural  Soil  Map 
of  Hunan  Province" 
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Hunan  Province  are  a  part  of  the  eastern  edge  of  the  Yunnan-Guizhou  Plain. 

The  terrain  is  high  and  rolling.  The  annual  change  from  dry  to  wet  seasons 
is  not  sharply  defined.  Relative  humidity  is  fairly  high;  changes  to  the 
soil  resulting  from  water  are  fairly  great;  and  distribution  of  yellow  soil 
on  the  surface  is  fairly  widespread.  To  the  east  of  the  Xuefeng  Shan, 
summers  are  hot  and  winters  cold,  and  there  is  a  marked  distinction  between 
dry  and  wet  seasons.  Relative  humidity  is  fairly  low,  and  the  soil  comes 
mostly  from  red  soil.  Red  soil  predominates  in  the  hills  and  basins  of  the 
Xiang  and  Zi  rivers  as  well  as  in  the  hill  regions  surrounding  the  lakes  of 
northern  Hunan,  (4)  In  any  given  area,  a  certain  pattern  of  soil  composition 
exists.  Mountains  and  hills  rise  and  fall,  and  river  valleys  and  basins^ 
crisscross  Hunan  Province,  and  in  hill  regions  a  series  of  soil  compositions 
have  formed  like  branches  from  tree  limbs.  In  general,  as  one  goes  down  the 
slopes  of  river  valleys  the  succession  of  soils  is  red  soil  (or  yellow  soil 
and  yellowish  red  soil),  huangni  paddy  soil  [surface  submergic  southern  paddy 
soil]  and  huangni  soil,  qingni  soil  [gleyed  middle  paddy  soil]  (or  cold 
waterlogged  fields).  They  frequently  recur  continuously  or  discontinuously . 

In  basin  areas,  and  particularly  in  the  Dongting  Hu  area,  the  soil  frequently 
follows  a  concentric  circle  pattern.  Going  from  the  outer  edge  of  the  sur¬ 
rounding  hills  toward  the  lake,  one  finds  huangni  paddy  soil  followed  by 
sandy  chao  soil,  chao  soil  [well  drained  submergic  southern  paddy  soil],  and 
boggy  soil.  Differences  in  elevation  of  the  micro-area  topography  produce 
the  soil  moisture  situation.  Differences  in  organic  matter  content  and  pH 
also  produce  a  series  of  micro-region  incremental  distinctions. 

The  following  five  agricultural  soil  areas  may  be  summarized  on  the  basis  of 
soil  development  and  local  characteristics,  plus  the  types  of  soil  make-up: 

I.  The  Dongting  Hu  Plain  Alluvial  Soil  and  Sandy  Chao  Soil  Area 

The  mother  material  from  which  the  soil  derives  consists  mostly  of  alluvial 
lacustrine  strata.  The  fringe  uplands  are  composed  mostly  of  tertiary  system 
red  rock  strata.  The  quarternary  system  red  soil  overlay  has  bits  of  meta- 
morphic  rock  and  granite  in  it.  The  general  pattern  of  occurrence  of  all 
soils  is  in  rings.  The  fringe  uplands  crisscross  red  soil  and  purple  soil 
plus  some  slope  huangni  soil  and  flatlands  qingni  soil.  The  four  openings 
flood  discharge  area  as  well  as  the  river  tidal  flats  of  the  four  rivers 
sinks  are  composed  primarily  of  alluvium  and  sandy  chao  soil.  The  paddy  soil 
of  the  central  plain  is  in  a  continuous  tract,  and  under  influence  of  the 
water  flow  it  goes  from  high  to  low  as  the  surface  of  the  land  gently  rises 
and  falls.  In  general,  the  soil  quality  goes  from  the  coarse  to  the  fine, 
and  the  cultivated  layer  goes  from  the  shallow  to  the  deep.  Most  of  the  paddy 
soil  has  the  following  characteristics: 

(1)  Depth  of  the  soil  layer  is  mostly  more  than  1  meter,  and  the  alluvial 
layer  is  interspersed  with  sandy  soil  layers.  The  capability  of  the  soil  to 
retain  water  and  fertilizer  is  related  to  the  order  in  which  the  layers  of 
silt  occur  and  their  thickness.  Some  soil  also  has  a  layer  of  semi- 
decomposed  organic  material  sandwiched  into  it. 
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hfvinrnJaLterjreater”t£r5!orm^^^ 

relatively" 

oTsllt\rf generally  high.  Annually  large  amounts 
®’^®.f®P°sited,  the  source  being  rich  topsoil  from  everywhere  In 
addition,  all  sorts  of  nutrients  are  dissolved  in  the  water-  t^s  the  soll'^ 

grLS  for  the  movement  of  mlcroorganleme  that  promote 

(4)  The  ground  water  table  is  high,  and  the  soil  is  strongly  influenced  bv 

."u,:  sr.5:s. 

£  rSStH*:; 

riencs  is  slow,  soil  is  fairly  deep;  and  fertility  is  fairly  low. 

SlUratlon  reclaimed  from  the  late  for 

growing  of  green  manure  in  winter  is  fairly  universal- 
crop  ontpuu  ere  fairly  high;  end  the  region  is  a  grain  base  feJ  eSr 

nn  r^;,  "5^  '»  on  Intensification  “  safeLSL 

against  flooding  and  drainage  of  stagnant  water,  the  digging  of  ditches  to 

fieldJ^  lowering  of  the  water  table,  improvement  of  deep  mud 

fields,  making  new  sources  of  manure,  and  building  up  soil  fertility 

Rjgiof "  Hill  Low  Mountain  Red  Soil  and  Sandy  Soil 

The  mountains  and  hills  are  composed  mostly  of  phyllite  slate  and  ^rrfln^^o 

the  following  main  characteris^icL^^""  formation  conditions,  the  soil  has 

ipLs“n'LSirS«uL!°'ke1Sl1aSJ  Ser^^""^ 

system  red  soil  layer  is  fairly  thlL  Ld  in  thf  hcj^r  1  ” 

strc^X  !  -a-  f®y°-manganese  llluvlum,  which  contains  few  nutrients  is 

f  ^  “S'*  “-tent,  and  is  fairly  drought  JSuiaM 

Tea  oil  plants  grow  very  well  in  it.  uLuugnc  resistant. 

bank  t«rLer^  alluvial  valleys,  basins,  and  in  river 

taWririaSv  ''alley  areas,  the  ground  water 

n?n.n,-  ?  ^  \  ’'Han  50  centimeters  below  the  surface  a 

reTanrs'ppJrrsijre?'"^ 
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(3)  Historically  cultivation  has  been  fairly  intensive;  soil  nutrient  con¬ 
tent  has  been  fairly  plentiful;  and  fertility  has  been  generally  high. 

Circumstances  in  the  central  Hunan  hills  and  basins  are  similar,  but  may  be 
divided  into  eastern  and  western  parts. 

III.  The  Changsha-Hengyang  Hill  and  Basin  Red  Soil  (Purple  Soil)  and  Huangni 
Soil  (Zini  Soil)  Area 

The  mother  material  from  which  the  soil  has  formed  was  tertiary  system  red 
rock  layers  as  well  as  quarternary  system  red  soil.  The  periphery  was  inter¬ 
spersed  with  sandstone,  slate  and  shale,  limestone,  and  some  granite. 

Except  for  the  mountains,  most  of  the  soil  was  purple  soil  interspersed  with 
some  red  soil.  Composition  of  paddy  soil  from  the  hill  slopes  to  the 
alluvial  valleys  goes  from  red  gravelly  soil  to  zini  soil  to  sandy  chao 
soil  and  cold  waterlogged  fields.  Principal  characteristics  of  the  soils 

are  as  follows; 

(1)  Purple  soil  mother  rock  weathers  rapidly  and  is  easily  corroded.  The 
soil  layer  is  not  thick,  and  it  is  frequently  intercalated  with  semi- 
weathered  debris.  Generally  phosphate  and  potash  content  is  abundant,  but 
organic  and  total  nitrogen  content  is  fairly  low.  The  pH  runs  from 

to  mildly  alkaline.  The  soil  is  prone  to  dry  out  or  become  wet  and  is  poorly 
resistant  to  drought.  It  is  suitable  for  the  growing  of  beans,  sweet 
potatoes,  and  wheat  plus  fruits  such  as  oranges  and  dates. 

(2)  Results  from  fertilizing  wetlands  with  nitrate  and  organic  fertilizers 
are  remarkable.  Since  the  soil  is  fairly  clayey,  it  is  prone  to  form  large 
cracks  once  it  dries  out  making  for  considerable  difficulties  in  cultiva¬ 
tion.  Care  must  be  taken  to  conserve  water  and  soil  and  to  store  water 
against  drought,  to  increase  the  amount  of  green  manure  per  unit  of  area, 
and  to  maintain  a  certain  ratio  of  rice  to  pulses. 

IV.  Lianyuan-Shaoyang  Hills  Red  Soil,  Huangni,  and  Yashini  Soil  Area 

The  hub  of  this  region  is  the  twin  peaks  in  Shaodong  County,  and  the  region 
takes  in  the  long,  narrow  area  that  runs  from  south  to  north  through  parts 
of  neighboring  Lingling,  Shaoyang,  and  Yiyang  prefectures.  The  mother 
material  that  formed  the  soil  is  mostly  limestone,  with  some  shale, 
silicarenite,  and  phyllite,  most  of  which  has  produced  red  soil,  also 
some  purple  soil  and  yellow  soil.  The  composition  of  paddy  soil  in  terms 
of  moistness  from  top  to  bottom  generally  follows  the  order  of  intercalated 
yellow  soil,  shallow  yashini  soil  and  deep  yashini  soil.  Characteristics 
of  soil  in  this  region  are  as  follows: 

(1)  Soil  color  is  yellowish  red  or  reddish  brown.  The  soil  layer  is  gen¬ 
erally  shallow  particularly  in  limestone  areas  where  the  mother  rock  is 
frequently  exposed.  The  soil  is  fairly  clayey,  contains  calcium,  and  its 
pH  runs  from  slightly  acidic  to  slightly  alkaline. 


1 


(  )  Paddyfield  soil  is  lacking  in  organic  matter  but  contains  plentiful 
calcium.  If  dehydrated  and  dried  out,  the  soil  particles  form  clods  that 
are  not  easily  softened.  This  soil  is  also  lacking  in  phosphate,  which 
hurts  yields.  In  order  to  make  use  of  the  soil,  water  conservancy  con- 
struction  should  be  Increased,  green  manure  grown,  and  phosphate  fertilizer 
added  to  improve  low  yield  fields. 

V.  Southern  Hunan  Mountainland  and  Hill  Red  and  Yellow  Soil,  and  Huangnl 
and  Yashini  Soil  Region  ’  ® 

This  soil  is  found  in  most  of  Lingling  and  Chenzhou  counties.  The  mountain 
ranps  rise  and  fall  revealing  the  vertical  distribution  of  the  soil.  The 
mother  material  from  which  the  soil  has  formed  was  mostly  limestone,  plus 
some  granite,  silicarenlte ,  phylllte,  and  red  rock.  Running  along  the 
gentle  slopes  of  the  foothills  and  valleys  to  the  river  shores  is  a  narrow 
plain  on  which  the  wetlands  soil  is  composed  of  rock  debris,  intercalated 
uangni  soil,  huangni  soil,  yashini  soil,  and  cold  waterlogged  fields  in 

that  order  of  precedence.  Principal  characteristics  of  the  soil  are  as 
follows: 

(1)  'Hie  red  soil  layer  is  generally  fairly  thick,  but  the  yellow  soil  layer 
is  fairly  thin.  Organic  content  of  the  surface  layer  of  the  former  is 
higher  than  for  the  latter.  Soil  developed  from  limestone  sticks  together 
and  IS  not  easily  broken  up.  Results  of  fertilization  show  up  only  slowly. 
Soils  made  from  sandy  shale  often  contain  intercalated  rock  tailings  or 
debris.  Tea  oil  plants  grow  well  in  it. 

mountains  and  the  effects  of  springs  have  produced  a  certain 
p  ©portion  of  cold  waterlogged  fields  in  which  cereal  grain  seedlings  grow 
rather  slowly.  Yashini  soil  is  clayey  and  forms  clods  easily  that  fre¬ 
quently  have  to  be  broken  up.  Generally  this  soil  is  fairly  rich  in 
nutrients,  but  it  requires  the  digging  of  ditches  to  drain  away  water- 

ogging,  fertilization  with  phosphate,  and  improvements  in  the  farming 
system  to  nurture  fertility.  ° 

The  western  Hunan  mountainlands  are  found  mostly  on  the  west  side  of  the 
mainstream  of  the  Zi  Shui  and  in  the  basins  of  the  Yuan  and  Li  rivers. 

The  landscape  is  one  of  clusters  of  mountain  ranges  with  steep  slopes  and 
interspersed  with  some  basins.  The  lithogeology  is  mostly 
n  shale,  sandstone,  slate,  limestone,  Nantuo  drift  sheet,  red  rock 
and  Quarternary  Era  boulder  clay  strata.  The  region  may  be  divided  into 
northern  and  southern  parts. 

VI.  Southwestern  Hunan  Mountainland  Yellow  Soil,  Red  Soil  (Purple  Soil) 
and  Huangni  Soil  Region 

Because  the  terrain  rises  and  falls  greatly,  the  vertical  zoning  of  the 
natural  soil  is  obvious.  The  order  of  paddyfield  soils  going  from  high  to 
low  terrain  is  rock  debris  soil,  huangni  soil,  cold  waterlogged  yashini 
soil,  and  sandy  soil.  In  hill  basins  the  soil  is  made  up  of  yellowish  red 
soil  (or  purple  soil)  and  huangni  soil  (or  zini  soil).  Characteristics  of 
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the  natural  soil  are  as  follows:  Obvious  stratification,  the  upper  part 
being  a  thin  humic  layer  and  the  lower  part  being  an  orange  or  light  yellow 
layer  running  from  30-50  centimeters  to  100-150  centimeters  thick  below 
which  lies  weathered  mother  rock  material.  The  hill  region  is  made  up ^ 
mostly  of  Quarternary  Era  alluvium  and  weathered  limestone.  The  soil  is 
mostly  clayey  and  the  soil  layer  is  fairly  thin;  however,  soil  nutrient  con¬ 
tent  is  fairly  plentiful  and  acidic. 

VII.  Northwestern  Hunan  Mountainland  Yellow  Soil  and  Huangni  Soil  Area 

The  pattern  of  soil  distribution  in  the  northwestern  Hunan  mountainlands, 
its  characteristics  and  fertility  are  fundamentally  similar  to  the  soils  of 
southwestern  Hunan.  However,  the  topography  of  northwestern  Hunan  is 
higher  and  largely  made  up  of  a  series  of  mountain  peaks ,  mountain 
plateaus,  and  karsted  hills  and  lowlands.  Conditions  for  the  impounding 
of  water  are  poor  so  a  large  percentage  of  the  land  is  drylands. 

(2)  Types  and  Characteristics  of  Soils 

Frequently  encountered  types  of  paddy  soils  and  drylands  soils  and  their 
characteristics  as  shown  in  general  survey  data  are  presented  and  analyzed 
in  succeeding  Tables  10,  11,  and  12.  It  is  worth  noting  that  fertility  of 
all  types  of  soils  is  discussed  in  relative  terms.  With  the  passage  of  time 
and  as  a  result  of  a  series  of  measures  such  as  cultivation  and  fertiliza¬ 
tion,  scientific  farming  and  capital  construction  of  agriculture,  formerly 
low  yield  fields  may  be  converted  into  high  yield  fields,  and  high  yield 
fields  can  be  made  to  produce  even  higher  yields. 

In  Hunan  Province,  high  yield  rice  paddy  soils  are  generally  found  on 
river  valley  plains  among  the  hills  and  in  areas  around  lakes,  particularly 
in  areas  near  cities,  towns,  and  rural  villages  where  sunshine,  availability 
of  manure  and  water,  and  the  labor  force  permit.  Indicators  for  high  yield 
paddyfields  include  depth,  softness,  tilth,  and  fertility  of  soil.  Gen¬ 
erally  the  cultivated  layer  is  6-7  cun  deep,  and  the  ratio  of  clay  to  sand 
is  7:3  or  6:4.  Most  such  soils  are  good  quality  intermediate  or  heavy 
soils,  with  an  organic  matter  content  of  around  3  percent,  an  0.2  percent 
total  nitrogen  content,  an  0.15  total  phosphate  content,  and  a  phosphate 
content  of  more  than  2.5  percent.  The  pH  of  the  soil  is  close  to  neutral, 
and  moisture  content  can  vary.  In  addition,  the  surface  of  fields  is  level, 
and  soil  granules  are  moderate  in  size.  These  conditions  are  determined  not 
only  by  natural  causes  but  also  by  a  series  of  measures  such  as  intensivity 
of  cultivation  and  nurturing  of  fertility,  free  and  easy  irrigation  and 
drainage,  sensible  crop  rotation,  and  combining  of  use  and  nurture  of  the 
land.  Clearly  a  very  great  potential  exists  for  improving  the  fertility  of 
fields  in  Hunan  Province. 
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Table  10.  Statistical  Analysis  of  Wetlands  Soils 


(5)1  IB  (n)  « 


#  ^ 


{%)  I  N%  |P205XK2  0%Mf/^  /p/I 


♦b  ->  CO.  CO.  c  J 

O’  2,638,924  6.14  5.2~6.1  2.369  0.155  0.077  2.525  10,4  28.2  (2) 

^  *ro,  ««,  BfBIs 


IS  ;Sl  M  2.  ± 


l,500,682i  3.49  !  6.3  1.687  0.137  0.094 


^  1.493,247  3.47  7,8  1*976  0.150  0.105  3,094  7.2  31.2 


583,364  l.Se 


1.0351  0.0711  O.llll  2.405 


1,933,024  4.5 


(ae) 


a  1,075,349  2.5  6.9 


12,502,508  29 


Category 
High  yield  soil 
Kind  of  soil 
Sandy  chao  soil 
,  Chaoni  soil 

Soil  intercalated  with  sand 
Sand  intercalated  with  soil 
Argilla 

Black  sandy  soil 
Heini  soil 
Blue  sandy  soil 
Tuni  soil 


m.  Total 

n.  Area 

o.  Total  '(mu) 

p.  Percentage  of  paddyfields 

q.  Nutrient  content 

r.  Acidity  (salinity) 

s.  Percentage  of  organic  matter 

t.  Percentage  of  total  nitrogen  N% 

u.  Total  phosphate  P2O5 
V.  Total  potash  K2O 

w.  Quick  acting  phosphate  (jin  per  mu) 
X.  Quick  acting  potash  (jin  per  mu) 

[Key  continued  on  following  page] 


y.  Distribution 

z.  In  bends  of  the  mainstreams  and  tributaries  of  the  four  rivers; 
below  sandy  soil  fields,  and  in  places  prone  to  flooding. 

Hengyang,  Hengnan,  Xinshao. 

aa.  Atop  sandy  chaoni  on  plains  on  both  banks  of  the  mainstream  and^ 
tributaries  of  the  four  rivers,  and  beneath  tuni  soil  or  huangni 
soil.  Qianyang. 

ab.  Mostly  in  Nanxian,  Huarong,  Anxiang,  and  Yuanjiang  counties;  gen¬ 
erally  found  between  ni  soil  and  chaoni  soil  at  heads  of  rivers. 

Yuan  Jiang. 

ac.  Between  sandy  chao  soil  and  soil  intercalated  with  sand.  Found  on 
the  edges  of  fast  current  flood  peaks  and  at  the  convergence  of  the 
four  rivers.  Lake  region  and  Yuan  Jiang. 

ad.  Shores  of  inner  lake  on  lowlying  flatland  areas  slightly  distant  from 
inhabited  areas.  Yuan  Jiang. 

ae.  Ridged  fields  in  mountains  and  hills,  or  level  fields  a  slight 
distance  from  rivers  and  creeks.  Shupu,  Shuangfeng,  Changning. 

af.  Ridged  alluvial  hill  regions  near  inhabited  areas.  Huayuan,  Shupu, 
and  Liling.  Yizhang. 

ag.  Sangzhi,  Dayong,  Yongshun,  Longshan,  Baojing  and  Qianyang  in  north¬ 
western  Hunan;  level  fields  and  hillside  fields  in  mountains  and 
hills.  Yongxing  and  Dayong. 

ah.  Ridged  fields  or  paitian  [2226  3944]  in  hill  regions.  Xinhua. 


Table  11.  Statistical  Analysis  of  Wetlands  Soils 


(c) 
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0.086 
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964,314 
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0.086 

0.038 

1.183 

6.9 

52.8 

ra  ± 

(z) 

*llJ 

n 
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6.2 

1.345 

0.072 

0.051 

1.984 

4.0 

17.4 

(aa) 

m 

K  1 
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1.769 

0.138 

0.124 

2.109 
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41.4 

ttJt,  «SR,  »«.  (ab) 

n 

[h)  - 
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«,  USB. 

vu 

m 

fH 

426,655 

0.90 

4. 8—7.0 

1  2.404 
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0.055 

2.262 

10.0 

40.9 

(ad) 

[Continued  on  following  page] 
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Table  11  (Continued) 


Key : 

a.  Category 

b.  Intermediate  yield  soils 

c.  Kind  of  soil 

d .  Sandy  buangni 
e •  Sandy  hongni 

f.  Sandy  baini 

g.  Dayanni  [large  pore  soil] 

h.  Dayan  huangni  [large  pore  huangni] 

i.  Baishanni 

j .  Huangni 

k.  Shallow  intercalated  blue  and  yashini  soil 

l.  Total 

m.  Area 

n.  Total  (mu) 

o.  Percentage  of  paddyfields 

p.  Nutrient  content 

q.  Acidity  (salinity) 

r.  Percentage  of  organic  matter 

s.  Percentage  of  total  nitrogen  N% 

t.  Total  phosphate  P2O5 

u.  Total  potash  K2O 

V.  Quick  acting  phosphate  (jin  per  mu) 
w.  Quick  acting  potash  (jin  per  mu) 

X.  Distribution 

y.  Found  on  the  gentle  slopes  of  mountains  and  hills  and  along  streams 
in  Lingling,  largely  in  western,  eastern,  and  central  Hunan  on 
terraced  fields  and  erpaitian  [0059  2226  3944]  in  places  such  as 
Yongfeng,  Hengyang,  Shaoyang,  Qianyang,  and  Changsha. 

z.  Same  as  next  above.  Qianyang  and  Longshan. 

aa.  Small  amount  of  distribution  on  hill  slopes  and  in  middle  and  upper 
portions  of  mountainlands  in  Shaoyang  Prefecture,  and  in  Rugui, 
Changsha,  Xiangyang,  Yueyang,  Ningxiang,  and  Pingjiang  counties. 

ab.  On  paitian  and  ridged  fields  in  purple  soil  area  of  hills.  Changning, 

engyang,  Hengnan,  Qidong,  Qiyang,  Dongan,  Liuyang,  Youxian,  Taoyuan, 
Snupu,  and  Mayang  counties. 

[Key  continued  on  following  page] 


54 


On  middle  and  upper  portions  of  ridged  fields,  gently  sloping  terrain 
scattered  in  Hengnan,  Laiyang  and  Mayang, 

On  gentle  slopes  of  mountains  and  hills  and  on  tablelands,  mostly  in 
Huayuan,  Ningyuan,  Huaihua,  and  Daoxian  counties. 

Paitian  in  fairly  low  mountains  and  hills  and  on  river  shore  raised 
fields,  on  broad  expanses  of  flat  fields  where  water  conservancy 
conditions  are  good. 

The  former  is  found  in  fairly  high  mountain  and  hill  ridged  alluvium, 
and  the  latter  is  shallow  yashini  soil  where  the  catchment  role  is 
fairly  slight . 


Table  12.  Statistical  Analysis  of  Wetlands  Soils 
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Key; 

a.  Category 

b.  Low  yield  soils 

c .  Kind 

d.  Sandy  soil 

e.  Dayan  [large  pore]  sandy  hongni 

f.  Maganni  and  intercalated  dayanni  [large  pore  soil] 

g.  Baijiaoni 

h.  Baini 

i.  Intercalated  huangni 

j .  Huangni  wetlands 

k.  Rock  debris  fields 

l.  Cold  waterlogged  fields 

m.  Deep  intercalated  yashini  soil 

n.  Total 

o.  Area 

p.  Subtotal  (mu) 

q.  Percentage  of  paddyfields 

r.  Nutrient  content 

s.  Acidity  (salinity) 

t.  Percentage  of  organic  matter 

u.  Percentage  of  total  nitrate 

V.  Percentage  of  total  phosphate  P2O5 

w.  Percentage  of  total  potash  K2O 

X.  Quick  acting  phosphate  (jin  per  mu) 

y .  Quick  acting  potash  (j in  per  mu) 

z.  Distribution 

aa.  In  areas  of  rapid  flow  silting  along  the  shores  of  streams,  and  in 
lake  regions  where  flood  waters  on  lowlying  land  are  lifted  to  pro¬ 
tective  embankments,  as  at  Hanshou,  Huitong,  and  Yuanjiang. 

ab.  On  tops  of  hills  and  low  mountains,  and  on  ridges  of  high  paitian  as 
at  Hengnan,  Chenxian,  Laiyang,  Yuanling,  Qianyang,  Shupu,  Lingling, 
and  Zhijiang. 

ac.  Hengyang,  Hengdong,  Hengnan,  Shupu,  Huxi,  Mayang,  and  Chenxl. 

ad.  Higher  areas  of  river  valleys  and  plains;  substantial  amounts  below 
hills  and  dammed  ponds. 

ae.  Erpaitian  on  hills  as  in  the  autonomous  zhou,  at  Hengyang  and  in 
Chenxian. 

af.  Shore  fields  in  hills,  erpaitian,  and  uplifted  fields  as  at  Shuangfeng. 
Yongxing,  and  Chenxian. 

ag.  At  places  where  mountain  foothills  and  drylands  meet  in  yellow  soil 
areas,  and  in  eroded  areas.  Central  Hunan,  southern  Hunan,  Guzhang, 
Changsha,  and  Yongshun. 

ah.  In  all  mountain  area  counties,  in  Chenzhou,  Qianyang  and  Shaoyang 
prefectures,  in  the  autonomous  zhou,  in  terraced  fields  on  slopes 
in  valley  trough  fields,  in  gaochong  [7559  5897]  and  the  ends  of 
small  ridges,  and  in  Chenxi. 

ai.  In  long  narrow  abraded  ridge  [5897  1096]  lowlying  places  and  in  low 
places  in  river  valleys  at  the  foot  of  dams  and  high  cliffs  as  in 
Daoxian,  Yongxing,  Rucheng,  Guidong,  Qianyang,  and  Shaoyang  counties. 

aj.  On  relative  low  parts  of  ridges,  in  Shupu,  Hengyang,  Xinhua, 

Xiangxiang,  Yizhang,  Laiyang,  and  Yiyang  counties. 

ak.  Intercalated  qingni  totals  6,549,402  mu,  or  15.23  percent  of  paddy- 
fields. 
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Low  yield  field  soils  in  the  province  may  be  divided  into  two  general  cate¬ 
gories.  One  is  cold,  wet,  toxic  paddyfields  (such  as  cold  waterlogged 
fields,  muddy  fields,  deep  yashini  fields,  and  ore  poisoned  fields).  In 
addition  are  sandy  and  clayey  infertile  paddyfields  (such  as  heavy  sand 
fields,  intercalated  huangni  soil  and  intercalated  baini  soil).  One  factor 
or  possibly  several  factors  may  cause  low  yield  fields.  For  category  I 
wetlands,  generally  improvement  methods  include  the  draining  of  waterlogging 
and  elimination  of  toxins,  bringing  in  of  soil  from  elsewhere  and  mixing  in 
of  sand,  removal  of  water  to  sun  the  fields,  growing  of  green  manure  in 
winter,  and  fertilization  with  phosphate.  For  category  II  fields,  methods 
include  turning  in  of  soil  brought  from  elsewhere,  growing  of  green  manure, 
and  increased  fertilization  with  organic  fertilizer  and  phosphate  ferti¬ 
lizer  for  gradual  improvement  in  physical  properties  and  fertility. 

In  Hunan  Province,  red  soil  and  yellow  soil  account  for  50-60  percent  of  the 
total  soil  area.  Red  soil  is  found  mostly  in  the  hills  and  basins  to  the 
east  of  Xuefeng  Shan,  and  yellow  soil  is  found  mostly  in  mountain  regions. 
Red  and  yellow  soil  wastelands  and  drylands  are  composed  mostly  of  red  (and 
yellow)  soils  containing  rock  debris,  dead  loess,  loess,  mature  loess, 
yellow  sandy  soil,  and  rock  debris  soil.  Once  mature  yellow  soil  and  yellow 
sandy  soil  have  been  improved,  the  mature  layer  is  thick,  and  soil  culti- 
vatability  and  structure  are  good;  nutrient  content  is  fairly  high,  and  the 
soil  becomes  a  high  yield  dryland  soil.  (Table  13)  Most  dryland  red  soil 
has  a  pH  of  less  than  5.5  and  an  organic  content  as  low  as  1  percent.  It  is 
deficient  in  nitrogen,  phosphate,  and  potash;  its  structure  is  poor;  and  its 
capacity  for  storing  and  retaining  water  is  weak.  In  addition,  much  of  it 
is  on  farmed  hillsides,  which  are  fairly  universally  acidic,  infertile, 
leather,  dry,  and  scoured.  Red  and  yellow  dryland  soils  account  for  more 
than  80  percent  of  the  province’s  total  soil  area.  They  require  all-around 
planning,  comprehensive  use,  and  active  improvement. 

2.  General  Statement  on  Types  of  Plant  Cover  and  Forest  Resources 

Hunan  Province  is  located  in  the  center  of  the  sub-tropical  broadleaf  ever¬ 
green  region  where  water  and  heat  resources  are  abundant,  where  the  area  is 
vast,  and  where  mountains  and  hills  rise  and  fall.  As  a  result,  types  of 
vegetation  are  fairly  numerous  and  plant  communities  intermingled.  There 
are  more  than  5,000  plant  varieties  in  the  whole  province,  which  is  more 
than  one-seventh  the  total  for  the  country  as  a  whole. 

(1)  Types  of  Plant  Cover 

Zonal  plant  cover  within  the  province  consists  of  broadleaf  evergreen 
forests,  deciduous  leaf— broadleaf  evergreen  forests,  and  sub— tropical 
coniferous  forests  and  bamboo  forests  as  representative  types.  There  are 
variations  from  one  region  to  another  as  a  result  of  latitude,  topography, 
and  water  and  heat  conditions.  A  look  at  horizontal  distribution  shows  a 
considerable  number  of  tropical  broadleaf  evergreen  forests  in  southern 
Hunan  close  to  the  South  Asia  tropical  zone,  including  woody  varieties  such 
as  southern  thick  husk  cassia  [0624  3011  2710] ,  Nanling  evergreen 
chinquapin,  lujiaokao  [7773  6037  2723],  red  cassia  tree,  hushili  [5170 
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Table  13.  Area  by  Area  Statistical  Table  Showing  Dryland  Soil  Fertility 
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3044  2929],  myrtle,  and  Rangoon  creeper.  Caulifloria  and  flare  of  roots 
has  also  been  found.  Moving  northward  slowly,  natural  plant  cover  found  in 
central  and  eastern  Hunan  predominantly  consists  of  Castanopsis  sclerophylla, 
Quercus  glauca  and  members  of  the  evergreen  chinquapin  family.  Masson  pine, 
tea  oil  plants,  azaleas,  and  tiemangqi  [6993  5345  5487]  form  a  classic 
central  sub-tropical  hill  type  masson  pine  forest  community.  Though 
caulifloria  has  not  been  found  in  central  Hunan  and  in  the  Xuefeng  mountain 
and  hill  region,  there  is  some  embryonic  root  flaring.  In  the  hills  around 
the  lakes  of  northern  Hunan,  deciduous  varieties  such  as  white  oak  [Quercus 
alba],  small  leaf  li  ji  mu  [1420  5509  2929  2606  4949  2606  Loropetalum 
chinense],  black  dye  trees  [Platycaria  strobilacea] ,  Chinese  sweet  gum 
[Liquidambar  taiwaniana],  dentate  oak  [Quercus  dentata],  and  yellow  sandal¬ 
wood  [Salbergia  hupeana]  predominate.  Castonopsis  sclerophylla  and  Quercus 
glauca  occur  here  only  in  valleys  on  the  leeward  side  of  mountains.  Mixed 
forests  of  evergreens  and  deciduous  broadleaf  trees  form  a  transition  from 
the  central  sub-tropical  zone  to  the  northern  sub-tropical  zone.  The  same 
is  pretty  much  true  of  the  Xuefeng  mountain  region  of  western  Hunan,  and  of 
the  northwestern,  central,  and  eastern  regions  of  the  province.  However,  in 
southwestern  Hunan,  some  tree  species  from  south  China,  eastern  Guizhou 
Province  and  northern  Guangxi  Province  intrude  as,  for  example.  South  China 
evergreen  chinquapin,  luofu  chinquapin  [5012  3187  2723],  monocoque  cassia 
[4289  3011  2710],  and  Hunan  mountain  walnut.  Because  of  the  numerous 
mountains  in  northwestern  Hunan  and  its  location  slightly  northward, 
temperate  zone  varieties  are  fairly  numerous,  second  only  to  those  found  in 
the  lake  region  of  northern  Hunan.  Many  varieties  from  Sichuan,  Hubei,  and 
Guizong  are  found  here,  as  well  as  relic  plants  or  rare  tree  varieties  such 
as  metasequoia  [Metasequoia  glyptostroboides] ,  Emmenopteris  henryi,  Davidia 
involucrata,  and  maohongzhuang  [3029  4767  2866].  The  foregoing  substantially 
reflect  that  the  province's  botanical  sub— system  follows  zones  of  latitude 
and  follows  a  pattern  of  gradual  transition  from  south  to  north.  A  look  at 
vertical  distribution  of  plant  cover  shows  altitude  distribution  of  broad¬ 
leaf  evergreen  forests  to  decrease  gradually  with  latitude  from  south  to 
north.  For  example,  on  Mang  Shan  (whose  main  peak,  Shikengkong,  is  at  an 
altitude  of  1,902  meters)  in  southern  Hunan,  broadleaf  evergreens  are  found 
at  an  altitude  of  1,200  meters  above  sea  level.  Moving  northward  to  the 
Xuefeng  Shan  range  (whose  main  peak,  Luowengbamian  Shan,  is  at  an  altitude  of 
1,934  meters  above  sea  level),  they  occur  up  to  1,000  meters.  Farther  north 
to  the  Wuling  Shan  region  (where  Badagong  Shan  is  1,820  meters  above  sea 
level),  they  drop  down  to  800  meters.  In  the  Hunan  central  hill  region,  a 
part  of  the  Nanyue  system  (at  1,290  meters  above  sea  level),  broadleaf  ever¬ 
green  forests  on  Gu  Shan,  which  is  influenced  by  cold  currents,  are  found  at 
only  above  700  meters  above  sea  level.  (Table  14) 

As  a  result  of  human  activities  over  the  years,  most  of  the  forest  cover  in 
the  province  today  is  secondary  growth.  The  principal  types  of  plant  cover 
are  as  follows: 

(1)  Broadleaf  evergreen  forests:  Such  forests  should  be  the  classic  zonal 
plant  cover  found  everywhere  in  the  province  at  the  proper  altitude  above 
sea  level,  but  today  only  small  numbers  of  remnants  survive  in  remote 
mountainlands.  These  are  major  headwater  forests  and  timber  forests  supply¬ 
ing  wood  for  farm  implements  and  for  special  purposes. 
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Table  14.  Vertical  Distribution  of  Plant  Cover  on  Mang  Shan,  Heng  Shan, 
and  Xuefeng  Shan 
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Key: 

a.  Elevation  (meters) 

b .  Mang  Shan 

c.  Heng  Shan  (southern  hills) 

d.  Xuefeng  Shan  (Luowengbamian  Shan) 

e.  Survey  of  vertical  bands 

f.  Mountaintop  shrubs  and  meadow  grass 

g.  Mixed  coniferous  and  deciduous  forests 

h.  Mixed  evergreen  and  broadleaf  deciduous  forests 

i.  Broadleaf  evergreen  forests 

j .  Yun  Shan 

k.  Currently  pine  and  fir 

l.  Currently  pine,  fir,  and  bamboo 

(2)  Coniferous  tree  forests:  The  masson  pine  forests  and  fir  tree  forests 
found  everywhere  in  the  province  are  large  man-made  or  semi-man-made.  Second 
are  small  numbers  of  cj^ress  forests  in  limestone  rock  areas.  Both  are 
important  timber  forests. 

(3)  Mixed  everpeen  and  broadleaf  deciduous  forests:  Such  forests  are 
found  in  mountainlands ,  hill  regions  and  limestone  rock  low  mountain  areas 
at  proper  elevation  above  sea  level,  and  are  made  up  of  headwater  forests, 
timber  forests,  and  woody  plant  food  forests. 

(4)  Mixed  coniferous  and  broadleaf  forests:  These  are  usually  mixed 
forests  containing  masson  pine,  Chinese  fir,  and  miscellaneous  trees,  or 
with  growth  of  moso  bamboo  as  well.  Such  forests  are  un  unstable  transi¬ 
tional  community.  However,  at  certain  elevations,  they  constitute  fairly 
stable  communities. 

(5) ^  Economic  forests:  Tung  trees  are  a  small  deciduous  shrub  and  a  sun- 
loving  specie  found  mostly  at  below  1,000  meters  above  sea  level  in  well 
drained,  neutral  or  slightly  alkaline  soil  areas.  They  are  concentrated  in 
northwestern  Hunan.  Tea  oil  plants  are  a  small  evergreen  shrub  found  in 

fairly  large  numbers  in  red  soil  low  mountain  and  hill  regions  of  southern 
Hunan. 
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(6)  Bamboo  forests:  Such  forests  contain  mostly  moso  bamboo  and  are  found 
in  the  hill  and  mountainlands  to  the  east  of  Xuefeng  Shan.  They  are  impor¬ 
tant  timber  forests  and  provide  raw  materials  for  paper  manufacture.  Most 
are  man-made  or  semi-man-made,  and  contain  a  mixture  of  evergreen  and 
deciduous  tree  species. 

(7)  Wasteland  scrub  and  grassy  slopes:  Most  such  areas  have  resulted  from 
frequent  destruction  of  forest  plant  cover  and  are  extremely  unstable. 

(8)  Hydrophyte  and  aquatic  plant  colonies:  These  are  found  in  lowlying, 
wet  lake  regions  and  consist  mostly  of  common  reeds,  reeds  [ampholis 
yedoensis],  and  water  chestnuts. 

(2)  Forest  Resources 

Hunan  Province  has  about  2,000  kinds  of  woody  seed  plants  including  about 
800  kinds  of  bushes  (including  small  shrubs)  and  more  than  500  kinds  of 
useful  timber  trees.  Species  vie  with  one  another,  the  cinnamomum  camphora 
family  being  dominant  followed  by  the  sladeniae,  orchidaceae,  the  ilex 
family,  the  rose  family,  and  the  shanji  11472  4335]  family,  all  of  which 
are  fairly  widespread.  There  are  more  than  40  kinds  of  bamboo,  the  dominant 
one  being  Japanese  timber  bamboo  [Phyllostachys  bambusoides] ,  with  moso 
bamboo  output  holding  an  important  position.  Rare  trees  consist  of  more 
than  40  species  including  bud— bearing  Chinese  hemlock  [7022  5383  6993  2619], 
Chinese  hemlock  [Tsuga  chinensis],  Guangdong  pine,  Hunan  oak  [Quercus  silva], 
Yunshan  linden,  Hunan  linden,  Yunshan  baili  [0184  2867  0184  2867],  and  Hunan 
tea  oil  trees.  An  inventory  of  forest  resources  done  in  1976  shows  the 
province  to  have  a  109,055,400  mu  forest  area,  or  about  58  percent  of  the 
total  land  used  for  forestry,  and  forest  reserves  totaling  187.71  million 
cubic  meters.  The  overall  forest  resources  situation  may  be  characterized 
as  follows : 

(1)  Few  natural  forests  and  a  large  proportion  of  secondary  growth  forests 
and  man-made  forests,  forest  resources  being  fairly  slight  overall.  For 
historical  reasons,  zonal  broadleaf  evergreen  forests  amount  to  less  than  10 
percent  of  the  province's  forest  area.  Primeval  forests,  in  particular,  are 
very  rare.  At  the  present  time,  such  forests  are  found  at  scattered  sites 
at  mid-level  and  atop  Mang  Shan  in  Yizhang  County,  on  Badagong  Shan  in 
Sangzhi  County,  at  Zhangjiajie  in  Dayong  County,  at  Xiaoxi  in  Yongshun 
County,  on  Ziyun  Shan  and  Shunhuang  Shan  in  Xinning  County,  on  Lianyun  Shan 
in  Pingjiang  County,  on  Dawei  Shan  in  Liuyang  County,  at  Gaozeyuan  in 
Jiangyong  County,  and  on  Yangming  Shan  and  Heng  Shan  in  Shuangpai  County. 
This  is  an  approximately  1  million  mu  area  and  is  only  about  0.32  percent 
of  the  province’s  total  forest  area. 

Coniferous  forests  make  up  most  of  the  forested  area,  account  for  most  of 
the  forest  reserves,  and  are  the  forests  that  are  mostly  felled  in  the  ^ 
province.  They  account  for  somewhat  more  than  55  percent  of  the  province  s 
forested  area  (Table  15).  Masson  pine  accounts  for  half  the  province's 
timber  forest  area  and  for  more  than  43  percent  of  forest  reserves,  and 
masson  pine  forests  have  developed  mostly  from  airborne  seeds.  Chinese  fir 
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accounts  for  37.6  percent  of  the  province’s  timber  forest  area  and  for  31.5 
percent  of  its  reserves.  There  are  both  secondary  growth  and  afforested 
Chinese  fir  forests.  Cuttings  have  been  taken  from  the  "Yao  [3852]  fir"  of 
Jianghua  County,  a  long— famed  "East  Lake  wood,"  and  seedlings  of  "guangmu" 
[1684  2606],  a  West  Lake  wood,"  have  been  planted;  thus  experience  and 
proper  environmental  conditions  for  the  growing  of  fine  quality  fir  are  had. 

Table  15.  Statistics  on  Timber  Forest  Area  and  Reserves  of  Dominant  Tree 
Varieties 
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In  addition  to  timber  forests,  economic  forests  such  as  tea  oil,  tung  tree, 
and  moso  bamboo  hold  a  definite  position.  Economic  forest  area  totals 
30,984,800  mu,  or  28.41  percent  of  the  province's  forested  area.  Tea  oil 
trees  account  for  69.41  percent  of  economic  forests;  tung  trees  for  10.94 
percent,  and  tea  plants  for  12.45  percent,  all  of  them  holding  important 
positions  in  China.  The  bamboo  forest  area  totals  8,473,700  mu  with  a  total 
of  891,728,900  stalks  of  bamboo,  95.7  percent  of  the  area  and  73.3  percent 
of  the  number  of  bamboo  stalks  being  moso  bamboo.  Hunan  is  one  of  the 
provinces  in  which  moso  bamboo  is  found  fairly  widely. 

Hunan  Province  has  187.7  billion  cubic  meters  of  standing  timber  reserves. 
This  IS  only  1.9  percent  of  total  forest  resources  for  China  as  a  whole, 
Hunan  ranking  12th  among  30  provinces  and  municipalities  (including  Taiwan), 
timber  reserves  average  3.1  cubic  meters  per  capita,  6.2  cubic  meters  lower 
than  the  national  average.  Hunan  has  1.95  mu  per  capita  of  forested  area, 
less  than  in  neighboring  Jiangxi  and  Guangxi  provinces. 

(2)  The  area  devoted  to  forestry  is  fairly  large,  but  distribution  of 
forest  area  is  unbalanced.  Hunan  devotes  186,958,600  mu,  or  about  59  percent 
o^  Its  total  area,  to  forestry.  As  a  result  of  substantial  differences  in 
natural  conditions  from  place  to  place,  plus  the  effects  of  man's  social 
activities  over  a  long  period  of  time,  not  only  do  regional  differences 
exist  in  distribution  of  forests,  but  variations  within  regions  are  also 
even  more  striking.  For  example,  timber  forests  are  concentrated  mostly  in 
mountain  regions  of  western,  southern  and  eastern  Hunan.  Northwestern  Hunan 
IS  a  major  economic  forest  area  in  the  province  for  the  production  of  tung 
oil,  eucommia  bark,  Chinese  chestnuts,  Chinese  tallow,  and  walnuts.  Its 
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timber  forests  consist  not  only  of  Chinese  fir,  pine,  and  oak,  but  cypress 
is  also  fairly  widespread.  However,  timber  forest  reserves  for  the  10 
counties  in  the  western  Hunan  autonomous  zhou  (15,008,500  cubic  meters)  are 
virtually  equal  only  to  the  timber  forest  reserves  of  just  Yuanling  County 
alone  (12,743,000  cubic  meters).  The  forest  zone  in  the  middle  and  upper 
reaches  of  the  Yuan  Shui  in  southwestern  Hunan  accounts  for  30  percent  of 
the  province's  total  timber  reserves,  and  it  has  become  one  of  the  key 
Chinese  fir  production  areas  in  the  province.  Hunan  Province  s  southern^ 
mountainlands  contain  25  percent  of  the  province's  forest  reserves.  Various 
kinds  of  forest  trees  occur  both  over  wide  areas  and  in  relatively  concen¬ 
trated  areas.  This  includes  Chinese  fir  and  moso  bamboo,  which  are  con¬ 
centrated  in  the  mountain  ranges  of  the  western  part  of  the  province,  and 
masson  pine  and  broadleaf  forests,  which  are  concentrated  in  the  south¬ 
eastern  mountain  region.  The  mountainlands  of  eastern  Hunan  were  old  revo¬ 
lutionary  bases  during  the  period  of  the  Great  Revolution,  and  forest 
resources  here  have  sustained  serious  damage  from  the  Kuomintang.  A  mixture 
of  all  sorts  of  forest  trees  and  bushes  grow  here,  and  the  forests  present  a 
picture  of  extremely  uneven  growth.  Timber  output  per  unit  of  area  is  ow. 
The  red  soil  hill  area  of  most  parts  of  central  Hunan  and  everywhere  in^ 
neighboring  mountains  has  been  the  site  of  frequent  socioeconomic  activity, 
and  forest  cover  was  destroyed  fairly  early.  Except  for  some  Chinese  ir 
and  moso  bamboo  forests,  an  overwhelming  majority  of  areas  contain  sparse 
masson  pine  woodlands,  and  tea  oil  and  tea  plants  are  found  in  fairly  con¬ 
centrated  areas.  Forest  trees  on  plains  around  lakes  are  found  mostly  in 
shelter  forests  today.  Vestigial  natural  second  growth  deciduous  forests  in 
hill  regions  around  lakes  consist  mostly  of  cold  tolerant  tree  species  in 
mixed  forests  spotted  here  and  there.  Other  growth  consists  of  sparse  masson 
pine  forests  and  tea  plants  planted  by  man. 

(3)  Amount  of  cutting  outstrips  amount  of  growth,  and 

unit  of  area  are  low.  Statistics  show  that  in  the  15  years  from  1950-1964, 
output  of  timber  averaged  2,074,000  cubic  meters  per  year,  and  commodity 
output  of  nan  [2809]  bamboo  totaled  9,864,000  stalks.  If  timber  used  by  the 
masses  is  added  to  annual  state  plan  fellings,  a  total  of  5  million  cubic 
meters  must  be  felled.  However,  figuring  a  growth  rate  for  reserves  of  3 
percent  annually,  only  4.5  million  cubic  meters  can  be  grown  each  year;  thus 
the  amount  of  felling  outstrips  the  amount  of  growth.  Furthermore,  an  area 
of  about  2.5  million  mu  is  felled  annually,  and  this  is  very  much  more  than 
the  afforested  preserve  area.  A  look  at  the  age  of  existing  forestlands 
shows  reserves  in  intermediate  and  young  forests  to  be  about  equal  to 
reserves  in  mature  forests;  however,  84  percent  of  all  forests  are  inter¬ 
mediate  and  young  forests,  while  only  16  percent  are  mature  forests,  so 
there  is  a  great  gap  between  the  two.  Table  16  shows  that  the  amount  of 
felling  in  forest  areas  near  water  and  near  roads  is  greater  than  in  remote 
areas.  In  most  places,  replanting  lags  behind  felling.  Furthermore,  cur¬ 
rent  forestlands  average  reserves  of  2.13  cubic  meters  per  mu,  which  is  only 
40  percent  of  the  natural  average  of  5.27  cubic  meters  per  mu,  placing  Hunan 
in  20th  place  in  the  country. 
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Table  16.  Age  Structure  of  Timber  Forests 

Area:  10,000  mu 

Reserves:  10,000  cubic  meters 
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Key: 


a. 

b. 

c. 

d. 

e. 


Total  standing  reserves 

Area  and  reserves  of  forestland 

at  various  ages 

Total 

Young  forests 
Middle  aged  forests 


g- 

h. 

i. 

j. 


Mature  forests 

Sparse  forest  reserves 

Timber  reserves  growing  in 

dispersed  places 

Area 

Reserves 


(3)  Wild  Plant  Resources 


economic  value. 

^es®rvf  vary  in  concentration  and  dispersal  as  environmental 
conditions  change  from  south  to  north,  and  from  mountains  to  hills  to 

ove^wide  aSs!  are  used  in  many  ways;  and  they  occur 

£re  thfn‘'l00^<,n^^”^®‘  are  about  800  varieties  of  medicinal  plants. 

nurrhp=oS  frequently  used  medicines  and  important  herbs  are 

rroSi!  famous  ones  are  rhizome  of  Chinese  goldthread 

LblP  H  elevated  gastrodia  [Gastrodia  elata],  stem  of 

officinS?^!  w  ^  r  official  magnolia  [Magnolia 

officinalis],  Astraotylis  Lancea  Formalyrata,  huangpi  [7806  4122],  bark  of 

eucommia  [Eucommia  ulmoides],  wuyu  [0702  5505],  root  of  purple-flowered 

peucedanum  [Peucedanum  decursivum] ,  and  bulb  of  frittilary  [Fritillaria 

^h^f  20^^^;  the  Mang  Shan  region  to  L  rich  in  more 

of  Chinese  medicinal  herbs.  Large  amounts  of  official 
Sf  are  grown  in  Jianghua,  and  a  considerable  amount  of 

SJiLf  mountain  dangshen  [Codonopsls  pilosula],  Chinese  yam, 

cinal  h  sealwort  [Polygonatum  sibiricum]  grows  there.  Medi- 

Hun«i  Sangzhi  County  in  northwestern 

of  elevated  gastrodia,  rhizome  of  Chinese  goldthread, 
fMAhoMp  J^^“®®®.^8“°li®vine  fruit  [Schisandra  chinensis],  Chinese  mahonia 

eucommia,  rhizome  of  chuanxiong  [Ligusticum 
Mhip  I’nn®  Lancea  Formalyrata,  dangshan,  and  polygonatum. 

varieties  of  these  herbs  grow  wild  or  are  cultivated.  The 
grasslands  of  the  Mufu-Lianyun  mountainlands  contain  tracts  of 
medicinal  plants  such  as  rhizome  of  chuanxiong,  tuber  of  hyacinth  bletilla 
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[Bletilla  striata],  root  of  purple-flowered  peucedanum,  and  the  rather  high 
priced  Evodia  Rutaedarpa.  The  sealwort,  daxueteng  [1129  5877  5671],  Chinese 
angelica,  lillies,  and  Paris  polyphylla  produced  in  Nanyue  County  are  also 
famed  far  and  wide. 

(2)  Starch  plants.  There  are  an  estimated  more  than  60  species  of  these 
plants  from  which  sugar  can  be  produced  or  that  are  used  for  the  fermenta¬ 
tion  of  alcoholic  beverages.  They  include  members  of  the  Fagaceae  family 
and  of  the  Chinquapin  family,  of  the  Quercus  family,  and  of  the  chestnut 
family  as  well  as  of  other  families,  and  include  wild  oats,  wild  water 
chestnuts,  gingko  fruit,  fruit  of  Cherokee  rose  [Rosa  laevigata],  wild 
Chinese  hawthorn,  ground  loquats,  wild  persimmons,  and  red  bayberry  [Myrica 
rubra]  to  a  total  of  more  than  40  species.  There  are  more  than  20  species 
of  plants  in  which  the  portion  below  ground  contains  starch  such  as  Chinese 
chestnuts,  lillies,  brake  ferns,  tuber  of  multiflower  knotweed  [polygonum 
multiflorum]  and  geteng  [5514  5671]. 

(3)  Aromatic  oil  and  tannin  plants.  These  include  more  than  20  species  of 
aromatic  oil  plants  such  as  the  fruit  of  the  cubeb  litsea  tree  [Litsea 
cubeba],  zingiber  [Zingiber  officinalis],  camphor  trees,  phoebenanmu  trees, 
bark  of  official  magnolia,  masson  pines,  cypresses,  oranges,  tangerines, 
pomelos  (pomelo  skins),  artemesia,  peppermint,  wild  lemongrass,  and  rhizome 
of  nutgrass  flatsedge  [Cyperus  rotundus].  Tannin  plants,  the  roots  of  which 
are  gathered,  such  as  small  fruit  wild  rose,  and  fruit  of  Cherokee  rose 
[Rose  laevigata];  the  barks  of  which  are  gathered  including  masson  pine, 
Chinese  hemlock,  red  bayberry  [Myrica  rubra],  Mongolian  oak  [Quercus  dentata], 
members  of  the  Castanea  family,  and  beech  trees;  and  the  fruits  of  which  are 
gathered  such  as  wild  kaki  persimmons  [Diospyros  kaki,  var.  silvestris] ,  and 
Caesalpinia  digyno.  There  are  also  more  than  40  kinds  of  fruits  and  fruit 
skins  that  may  be  used  such  as  mountain  walnuts.  All  the  foregoing  plants 
are  raw  materials  for  the  chemical  industry • 

(4)  Fiber  plants.  Plants  in  this  category  of  fairly  high  economic  value 
include  reeds,  which  grow  virtually  everywhere  in  northern  Hunan  and  in 
shallows  around  lakes.  They  are  found  in  12  counties  (or  municipalities) 

in  lake  regions  over  an  area  of  896,200  mu.  Current  output  is  565,400  tons, 

88  percent  of  which  is  used  for  the  manufacture  of  paper.  They  are  a  first 
rate  raw  material  for  the  manufacture  of  paper,  having  a  high  pulp  rate  and 
white  color.  Their  roots  and  stems  may  be  used  for  medicines;  their 
inflorescence  may  be  used  for  brooms;  their  flowers  may  be  used  in  cushions 
and  pillows;  and  their  stalks  and  stems  may  be  used  as  thatch,  and  for  the 
weaving  of  curtains,  mats,  and  baskets.  They  are  also  a  fine  material  used 
to  strengthen  dikes  against  high  water.  In  addition,  Chinese  parasol  tree 
bark  and  piemarker  may  be  used  to  make  twine,  and  wanhua  [5451  5363]  (or 
dimianpi  [0866  2258  4122]),  and  Nanling  wanhua  are  high  quality  materials 
for  the  making  of  paper. 
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Chapter  2.  History,  Present  Status  and  Development  of  Agriculture 

Third  Section.  Present  Status  and  Patterns  of  Agricultural  Production 

As  the  result  of  the  intermixture  of  natural  conditions,  socioeconomic 
factors,  and  historical  development,  Hunan  Province's  agricultural  produc¬ 
tion  has  come  to  have  the  following  characteristics  in  terms  of  land  use 
geographic  distribution,  and  structure  and  development  of  individual 
sectors. 


1.  Relatively  Scant  Cultivated  Land  and  Vast  Amounts  of  Land  Usable  for 


Apart  from  the  23.64  percent  of  the  317.7  million  mu  of  land  in  the  province 
used  for  other  purposes  (including  for  cities  and  towns,  residential  sites, 
industrial  plants  and  mines,  roads,  streams,  lakes,  the  shallows  of  bodies 
of  water,  and  rocky  mountains),  plus  1.25  percent  of  water  surfaces  used  for 
breeding,  75.11  percent  is  used  for  farming  and  forestry  (Table  17).  This 
includes  58.83  percent  used  for  forestry  and  16.28  percent  used  for  farming 
or  an  average  of  about  4  mu  per  capita  of  agricultural  population  used  for 
forestry,  and  only  around  1  mu  per  capita  used  for  farming. 

I.  Cultivated  Land  Use 

First  the  topography  is  complex  and  the  land  reclamation  index  is  not  high. 
For  the  province  as  a  whole,  the  reclamation  index  averages  around  16  per- 
cent;  in  northern  Hunan  it  is  28.1  percent,  including  more  than  60  percent 
for  the  lake  region.  In  central  Hunan,  it  is  21  percent,  including  30  per- 
cent  in  the  Chang sha-Hengyang  Basin.  In  southern  and  western  Hunan  it  is 
13  and  10.8  percent  respectively,  including  between  15  and  21  percent  for 
flat  and  gently  sloping  places.  Thus,  northern  Hunan  stands  first  in  the 
extent  of  development  and  use  of  cultivated  land  (Table  18)  followed  by 
central  Hunan,  southern  Hunan,  and  western  Hunan  in  that  order. 

Second,  the  far  greater  percentage  of  wetlands  to  drylands  is  a  common 
feature  of  the  way  of  using  cultivated  land  throughout  the  province.  Wet¬ 
lands  and  drylands  constitute  78.2  and  21.8  percent  of  the  province's  total 
area.  In  terms  of  region,  central  and  northern  Hunan  have 
e  highest  percentage  of  wetlands  in  the  province  while  western  and  northern 
Hunan  have  a  high  proportion  of  the  province's  drylands.  However,  the 
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drylands  of  the  western  part  of  the  province  produce  mostly  grain,  while 
the  drylands  of  the  northern  part  of  the  province  are  devoted  mostly  to 
development  of  cash  crops. 

Table  17.  Structure  of  the  Whole  Province’s  Land  Area  (1977) 

^  »  »<  I  ■  "  “  <«>  " 

01*7*77  100 


(b) 

31777.35 
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»  »  (h) _ ^ 

(i)  2.  «  jk  jfe 

^  »  (j)  » _ ^ 

ft, 

%  CDit  j®  * 


5172.81 

4049.29 

1123.^2 

1S695.86 

10905.54 

2763.57 

5026.75 

2030.64 

5878.04 


f  - 

a. 

Kind  of  land 

i. 

b. 

Area  (10,000  mu) 

3  • 

c. 

Percentage 

k. 

d. 

Grand  total 

e. 

1.  Cultivated  land 

1. 

f. 

Including: 

m. 

g* 

Wetlands 

n. 

h. 

Drylands 

2.  Land  used  for  forestry 
Forested  land 

Sparsely  forested,  scrub  forests, 
arid  immature  forest  afforested  land 
Barren  mountain  slash  areas 

3.  Water  surfaces 

4.  Other 


Third,  the  amount  of  cultivated  land  decreases  with  each  passing  year,  and 
the  average  per  capita  area  is  not  great.  In  1950,  the  province  bad  51  36 
million  mu  of  cultivated  land,  and  in  1957  it  reached  a 

million  mu.  During  the  1960’s,  the  amount  remained  at  around  54  “lUion  mu, 
but  since  the  1970’ s,  it  has  been  around  52  million  mu  each  year.  TOe  ^ 
average  amount  of  cultivated  land  per  capita  of  agricultural  population  in 
the  province  was  1.8  mu  in  1957,  and  about  1.16  mu  in  1^75.  is  inc  u 
1.44  mu  per  capita  in  northern  Hunan,  1.18  mu  in  western  Hunan,  and  1.11 
in  southern  Hunan.  In  densely  populated  central  Hunan,  it  was  1.01  mu,  with 
the  degree  of  intensivity  of  farming  being  greatest  in  central  Hunan. 


Table  18. 


Percentage  of  Cultivated  Land  Utilization  for  Individual 
of  the  Province  (1979) 
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Key: 


a. 

b. 

c. 

d. 

e. 

f. 

g- 

h. 

i. 

j- 

k. 

l. 
m. 


Region 

Northern  Hunan 
Central  Hunan 
Southern  Hunan 
Western  Hunan 

Percentage  of  total  land  area  in  the  province 

Percentage  of  total  cultivated  land  area  in  the  province 

Wetlands 

Drylands 

Percentage  of  wetland  area  in  the  province 
Percent  of  cultivated  land  in  the  region 
Percentage  of  dryland  area  in  the  province 
Percentage  of  cultivated  land  in  the  province 


fairly  complex,  and  the  multiple  cropping 
xndex  fairly  high.  This  is  both  a  reflection  of  the  extent  of  use  of 

province,  and  also  a  prominent  manifestation  of 
land  use.  The  province’s  paddyfield  farming  system  may  currently  be  placed 
in  two  categories  as  follows :  piacea 

predominantly  two  crops  of  rice.  This  is  a  system 

tL  nadd^^^r^  wetland  crops,  l.e.,  a  dryland  crop  in  winter,  Ind 

two  paddy  rice  crops  in  summer,  two  or  three  crops  being  grown  each  vear 

growing  areas,  and  the^foliow- 

ing  several  crop  rotation  systems  are  used  for  the  most  part; 

a)  The  rice-rice-green  manure  system:  This  system  grows  two  crops  of  naddv 

1=  an  l..po?tant  farmlnrayster 
ralLr/°-  widespread,  that  uses  the  land  to  nurture  the  land,  and  that 
raises  grain  yields  per  unit  of  area  and  gross  output.  In  most  years,  it 

tLt^S^abir?  rice-rice-oil-bearing  crop:  This  is  a  fine  system 

SSs  Lcoint  seasons,  that 

Tr  n  »c!r  ^  ^  combines  soil  use  with  soil  nurture. 

jLdyland"  ^  ^0  P^^^ent  o^ 
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c)  Three  crop  system  of  rice-rlce-wheat :  This  entails  the  planting  of 
wheat  after  two  crops  of  paddy.  It  is  currently  practicable  only  on  a 
small  area  possessing  fine  production  conditions. 

The  double  or  triple  crop  system  in  Hunan  Province  is  fairly  widespread  east 
of  Xuefeng  Shan  and  north  of  Yangming  Shan.  Double  cropping  of  rice  is 
least  in  northwestern  Hunan.  (See  Table  22) 

(2)  The  predominantly  single  crop  of  paddy  farming  system.  This  system  is 
used  on  about  20  percent  of  the  province’s  paddyfield  area,  where  it  is  used 
in  the  following  several  ways: 

Rice-green  manure-rice-oil-bearing  crop  farming  system:  This  means  that 
following  a  summer  crop  of  intermediate  rice  or  a  single  crop  of  late  rice, 
Chinese  milk  vetch  and  rapeseed  or  barley  and  wheat  are  grown  in  winter. 

In  areas  where  a  single  crop  of  paddy  predominates,  green  manure  is  grown 
in  winter  to  provide  ample  organic  material  for  the  paddy  during  the 
following  year.  Winter  growing  of  barley  and  wheat  or  rapeseed  helps  raise 
oil-bearing  crop  and  grain  outputs.  Currently  a  small  number  of  places 
still  practice  the  growing  of  a  single  crop  of  paddy  and  the  flooding  ot 
fields  with  water  during  winter. 

Of  the  foregoing  two  farming  systems,  the  former  saw  great  development 
following  liberation,  and  has  become  a  mainstay  of  Hunan  Province  s  paddy- 
field  farming  system. 

Most  places  grow  two  dryland  grain  crops  each  year.  Places  in  western 
Hunan  have  blazed  a  new  trail  of  "three  crops  in  two  seasons  ;  i.e.,  a 
crop  of  spring  grain  and  a  crop  of  summer  corn  intercropped  with  sweet 
potatoes  (or  else  two  crops  of  gaoliang).  In  view  of  differences  in  crop 
characteristics  and  natural  conditions,  in  addition  to  the  use  of  major 
forms  such  as  the  growing  of  spring  grain,  and  the  intercropping  of  suimer 
corn  with  sweet  potatoes,  some  fairly  high  and  cold  mountain  regions  with 
infertile  soil  have  begun  to  grow  potatoes  intercropped  with  corn,  and  to 
practice  the  growing  of  spring  grain  with  the  intercropping  of  corn  and 
soybeans  in  the  matching  up  of  crops. 

Accompanying  the  need  for  development  of  the  people’s  production  and  live¬ 
lihood,  and  gradual  Improvement  in  production  conditions  has  been  a  stage 
by-stage  improvement  in  the  multiple  cropping  index.  In  1950,  the  index 
averaged  171.4  percent;  in  the  1960’s,  it  was  197.1  percent;  and  during  the 
1970’s,  it  was  234  percent.  In  1979,  the  multiple  cropping  index  for  the 
whole  province  was  242  percent.  Broken  down  by  region,  it  was  254  percent 
for  central  Hunan,  259  percent  for  northern  Hunan,  221  percent  for  southern 
Hunan,  and  220  percent  for  western  Hunan. 

II.  Use  of  Land  for  Forestry 

Hunan  Province  currently  uses  186,958,600  mu,  or  58.8  percent  of  its  total 
land  area,  for  forestry.  This  land  is  found  in  places  that  are  just  the 
opposite  of  cultivated  land  areas ,  increasing  from  the  north  central  hill 
basins  toward  the  surrounding  mountain  areas.  (Table  19) 
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Table  19. 


Percentage  of  Forestland,  Forest  Reserves,  and  Cover  Rate  for  the 
Province 


(d)  ^ 


(e)  « 


(f)  « 


(g)  * 


(h)  m 


Forestland  area 
Timber  reserves 
Forest  cover  rate 
Province  as  a  whole 


e.  Northern  Hunan 

f.  Central  Hunan 

g.  Southern  Hunan 

h.  Western  Hunan 


Sr  SSSS  109.055,400  -..  or  58.33  percent  of  the  lend  used 

for  forestry.  Timber  forests  cover  67,729,300  mu  or  62.1  percent  of  the 

largest  proportion.  Half  of  these  forests  are 
^  9^  000^™'^  I^°lding  second  place.  Economic  forests  cover 

3-  ;  r  I  percent  of  the  total.  More  than  three-fourths  of 

sevLS  of  accounting  for  one- 

cent  of  tL  ^of-  ?  forests  cover  8,473,700  mu  or  7.78  per- 

t  of  the  total.  Moso  bamboo  predominates.  The  rest  of  the  area  is 

(TaSe“L)^  firewood  forests,  shelter  forests,  and  special  purpose  forests. 

Il7ll  inunature  forests  on  afforested  land  also 

barreML  r?  a  devoted  to  forestry  in  the  province,  and 

aJeH  J  accounts  for  26.9  percent.  In  addition,  there  are  blank 

awaltiic  Ihl  [beside  roads,  streams,  villages,  and  houses] 

nrcitf^f'r^  P  an  ing  o  trees.  Thus,  the  task  of  managing  forests, 
very  laJgf  o^r^  ’  greening  of  barren  mountains  in  the  province  is  a 

III.  Use  of  Water  Surfaces 

Province  has  20.306,400  mu  of  freshwater  surfaces  such  as  rivers 

arM°^n'S^rii3^  accounting  for  6.4  percent  of  the  total  land 

ceSrat.^  1  Percentage  la  smallest,  and  it  Is  mostly  con- 

cent rated  in  the  Dong ting  Hu  area. 

Rivers  account  for  9,635,000  mu  or  47.45  percent  of  the  total  water  area- 

mi IV  ®llllo’^  (4.23  million  mu  of  external  lakes  and  2.07 

million  mu  of  internal  lakes),  or  31.03  percent  of  the  water  area. 

Srclnt.- 
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Table  20.  Composition  of  Forests  in  Hunan  Province  (1977) 


Key; 

a.  Kinds  of  forestlands 

b.  Area  (10,000  mu) 

c.  Percentage  of  forestland 

d.  Total 

e.  1.  Timber  forests 

f.  Including:  Chinese  fir 

g.  Masson  pine 

h.  Deciduous  trees 

i.  Cypress 

j.  2.  Shelter  forests 

In  1979,  3,972,900  mu  of  water  surfaces  was  used  for  breeding,  and  120,900  mu 
was  used  for  the  growing  of  lotus.  This  was  76.4  and  2.33  percent  respec¬ 
tively  of  the  5.2  million  mu  area  usable  for  breeding  and  growing.  Usable 
water  surfaces  have  yet  to  be  used  to  the  full. 

2.  Abundant  Varieties  of  Resources  and  Numerous  Kinds  of  Production 

Hunan  Province  has  fairly  plentiful  crop,  tree,  livestock  and  poultry,  and 
aquatic  product  species,  and  is  favorable  for  the  introduction  and 


k.  3.  Economic  forests 

l.  Including:  Tea  oil 

m.  Tung 

n.  Tea 

o.  Fruit  trees 

p .  Other 

q.  4.  Bamboo  forests 

r.  Including:  Moso  bamboo 

s.  5.  Firewood  forests 

t.  6.  Special  purpose  forests 
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domestication  of  plants  from  the  north  and  south.  Numerous  undertakings  havP 
b.en  developed  for  eome  tie,e  In  the  growing  and  breeding  aLtorff^  S^e^sl! 
fled  agricultural  production.  As  a  result  of  differences  In  condltlonrSm 

«atLo°„?  d-f4  regloMl  c^en- 

def^  ^  different  varieties  of  resources  and  kinds  of  production  with  a 
definite  pattern  to  their  distribution.  proQuccion,  with  a 

I.  Grain  Crops 

pe^ce^taL'5*^±^‘"'°’^'“'  ^rain  crops  as  a 

percentage  of  total  area  sown  to  have  been  as  follows:  84.9  percent  in  1949 

pe;cenrin  75“  ‘”1864,  70.62  percent  In  ^971  S.43  ' 

percent  in  1975,  and  68.44  percent  in  1979.  The  area  sown  to  grain  crones 

l^Le^S  outputs  great,  output  value  high,  and  contributions 

tS  ho?/?  structure  of  all  grain  crops,  and  the  basic  posi??on 

they  hold  in  agriculture  has  been  very  apparent.  position 

Sr  1121  T®/*"  different  varieties  including  paddy 

,  wheat,  barley,  oats,  rye,  buckwheat,  sweet  potatoes,  potatLs 
cassava,  corn,  gaoliang,  chanzi  [4717  3934  11311  miiiof-  /  i,  ’ 

:«uTorpTd%TrS  -  d:st-‘  -  iroLTs— - 

Mrlv‘’°?nto™od;.t”''  ”  1””S  history,  and  today 

majority  of  the'oi  “""i  "“1°”  ”*''’8  1"  overwhelming 

pr^ductLfaJLs^TSrco^tr;! 

wlr^fplrcenj”?  1^^0001°°’  '"'t  throughout  the  province 

otL.L  ^  “  S””l”  orops,  and  double  cropped  rice  was 

sSrfll  percent  of  wetlands  though  the  amount  planted^varied  sub¬ 
stantially  from  place  to  place.  (Table  21)  variea  sub 

«ear’’foll!;wId  '‘”"’>1”  orop  paddy  as  having  been  grown  around  lake 

areas,  followed  by  central  Hunan  and  southern  Hunan  In  that  order.  Least 
was  grown  in  western  and  northwestern  Hunan. 

more  grain  crops  are  sweet  potatoes  for  the  most  part,  with 

the  growing  of  about”*?  Planted  in  most  years.  Next  comes  corn  with 

i--  ^  -P  about  3  million  mu  in  most  years.  Since  growth  characteriq. 

tics  of  these  two  crops  differ,  they  are  found  in  different  places  Sweet 

ve?f ‘^^h  Infertile  soil  fairly  well?  and  ^hey  are 

f  nre  grown  ever3rwhere.  Mostly,  however  thev  are 

found  where  there  is  a  large  amount  of  dryland  such  as  in  aU  of  t£ 

^rsecLflf^tSt”®  hvy  i”  ”bmmer  and  fall, 

e  second  largest  sweet  potato  growing  area  is  the  counties  of  southern 

lik^?  w??ne?s  Pingjiang  counties  in  northeastern  Hunan.  Corn 

fatness  and  abhors  drvnasc!*  *{■#-  "lo  •  • 

aryness,  it  Is  suited  for  growing  in  mountainlands 
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at  an  elevation  of  from  300  to  500  meters  above  sea  level  such  as  the  Wuling 
mountain  region  as  well  as  in  Jianghua  and  Jiangyong  counties  in  the  Nanling 
mountain  region,  where  production  is  fairly  concentrated. 


Table  21.  Table  Showing  Percentage  of  Double  Crop  Rice  Sown  on  Wetlands  at 
Various  Places  in  Hunan  Province 


(a) 

(TP) 

(i) 

Jill®  *1651% 

IB  A 

®  !F.  99  ^ 

«  #  «  ®  A  R 

»  »  99 

(b) 

n. 

m  fc 

&  itk 

20 

88.2 

84.9 

1  91.87 

(c)  » 

PB 

iiJ 

B 

& 

12 

84.1 

49.0 

79.5 

(d)  ^ 

m 

Oi 

B 

& 

21 

79.8 

58.8 

78.7 

(e) 

20 

76.8 

94.11 

87.04 

ff'i  » 

ih 

B 

14' 

73.5 

79.6 

78.51 

13 

62.7 

30.8 

56.34 

Key: 

a.  Region 

b.  Changsha,  Xiangtan,  and  Hengyang  hills  and  basins 

c.  Qianyang  mountains,  hills,  and  basins 

d.  Lingling  and  Chenzhou  mountains,  hills,  and  basins 

e.  Yueyang,  Yiyang,  and  Changde  hills  and  plains 

f.  Shaoyang  mountains,  hills,  and  basins 

g.  Mountain  regions  of  northwestern  Hunan  (including  Shimen,  Cili,  and 
Anbei) 

h.  Number  of  counties  (or  municipalities) 

i.  Wetlands  as  a  percentage  of  cultivated  land  area 

j.  Double  crop  rice  area  as  a  percentage  of  wetlands  area 

k.  Area  sown  to  paddy  as  a  percentage  of  total  area  sown 

(III)  Winter  season  dryland  grain  crops:  Such  crops  are  mostly  wheat  and  a 
small  amount  of  barley,  the  harvest  area  totaling  more  than  5  million  mu. 
Some  is  found  in  all  regions,  but  mostly  these  crops  are  found  in  places 
such  as  Shaoyang  Prefecture  and  western  Hunan  where  there  is  a  relatively 
large  amount  of  dryland,  with  some  production  around  the  lakes  and  in 
Changde  Prefecture.  A  certain  amount  is  also  grown  in  Yengyang  and 
southern  Hunan.  More  than  2  million  mu  are  planted  to  broad  beans  and  peas. 
Up  until  liberation,  these  crops  were  found  mostly  in  northern  Hunan  coun¬ 
ties,  but  they  have  gradually  come  to  be  grown  southward. 

Crop  structure  is  shown  in  Table  22 . 
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Table  22.  Table  Showing  Area  Sown  to  Various  Crops  in  Hunan  Province 


(a) 

(b)  ~  ■ 
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(c)  -  % 
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M  ?>>(:)?«) 
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«  ®  % 

CS) - 
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- 
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(g) 

ff  « 

8318.12 

7S.86 

8556.32 

68.44 

(h)_ 
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(i)_ 

¥ 
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1701.70 
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23.80 

(j)_ 
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%  ^ 
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Cl)_ 

S9 
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4.37 

400.46 

3.20 

(m) 

■Bl 
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596.81 

4.77 

(n) 

4»  ^ 

46 

1190.44 

■  i 

10.86 

601.25 

1 

4.81 

(o) 

5.:^ 

s 

238.71 

2.18 

197.51 

1.58 

(p) 

642.03 

5.85 

960.83 

7.69 

(q)_ 

!• 

226.41 

2.06 

241.23 

1.93 

(r)_ 

2.® 

355.19 

3.23 

.  552.88 

4.42 

Cs) 

.  ^ 

42.21 

0.38 

65.77 

0.53 

Ct) 

«  *  4T 

266.87 

2.43 

459.09 

3.67 

Cu) 

m 

32.37 

0.30 

23.86 

0.19 

^v) 

3.m 

18.77 

0.17 

27.36 

0.22 

:w) 

M  ti  m 

4.76 

0.04 

14.06 

0.11 

:x) 

m 

14.01 

0.13 

13.80 

•0.11 

:y) 

4.«  44 

CH-E) 

5.41 

0.05 
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0.17 

» 

21.60 

0.20 

o 

CO 

0.63 
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4.85 

0.05 

62.94 

'  0.50 

ib)~ 

± 

m 

16.75 

oas 

15.56 

0.13 

c)_ 

6.^  -e  g  SF 

14.65 

0.13 

38.84 

0.31 

d)__ 

2005,67 

18.29 

2984.50 

23.87. 

a.  Particulars 

b.  1965 

c.  1979 

d.  Area  (10,000  mu) 

e.  Percent  of  total  area 

f.  Total  area  sown  to  farm  crops 


g.  A.  Grain  crops 

h.  1.  Paddy  rice 

i.  Dryland  rice 

j .  Intermediate  and  single  crop  rice 

k.  Double  crop  late  rice 

1 •  2 .  Wheat 


m. 

3.  Tubers 

V. 

3.  Hemp 

n. 

4.  Grains  other  than  rice 

w. 

Jute  and  ambari  hemp 

and  wheat 

X. 

Ramie 

o. 

5.  Soybeans 

y- 

4.  Sugar  crops  (cane  sugar) 

P* 

B.  Cash  crops 

z  • 

5 .  Tobacco 

1.  Cotton 

aa. 

Flue-cured  tobacco 

r* 

2.  Oil-bearing  crops 

ab. 

Sun-cured  tobacco 

s. 

Peanuts 

ac. 

6.  Other  cash  crops 

t. 

u* 

Rapeseed 

Sesame  seed 

ad. 

C.  Other  crops 

II.  Cash  Crops 

In  Hunan  Province,  cash  crops  means  oil-bearing  crops  (rapeseed,  peanuts, 
and  sesame),  cotton,  hemp  (jute  and  ambari  hemp,  and  ramie),  sugarcane,  and 
tobacco  (flue-cured  and  sun-cured).  The  area  sown  to  cash  crops  amounts  to 
only  about  7  percent  of  the  total  area  planted  to  farm  crops. 

(I)  Oil-bearing  crops;  This  includes  rape,  peanuts,  and  sesame,  the  pro¬ 
portion  of  rape  being  greatest. 

Hunan  Province  is  one  of  the  major  rape  growing  areas  in  the  Chang  Jiang 
Basin.  Rape  is  grown  in  every  county,  and  for  a  long  time  numerous  places 
have  grown  paddy  rice  and  oil-bearing  crops,  or  tuber  crops  and  oil  bearing 
crops,  or  cotton  and  oil-bearing  crops  either  one  after  the  other  or  inter 
cropped.  In  recent  years,  the  three  crop  area  planted  to  oil-bearing  crops- 
r ice-rice  in  Changde,  Yiyang  and  Yueyang  prefectures  accounts  for  about  5U 
percent  of  the  total  area  of  the  province  using  a  similar  three  crop 
system.  In  1979,  4,590,900  mu  was  sown  to  rape  in  the  whole  province  as 
follows:  Counties  growing  more  than  50,000  to  100,000  mu  arranged  in 
descending  order  included  Liuyang,  Pingjiang,  Yuanjiang,  Shupu,  Yiyang, 

Cili,  Liling,  Miluo,  Huarong,  Yuanling,  Nanxian  Dayong,  Dongkou,  Linli, 
Longhui,  Anbei,  Shimen,  Xiangyin,  Taojiang,  Zhuzhou,  Zhijiang,  Linxiang, 
Wugang,  and  Hengdong.  Those  growing  more  than  100,000  mu  arranpd  in 
descending  order  were  Lixian,  Changsha,  Taoyuan,  Youxian,  Ningxiang, 
Xiangtan,  Changde,  Hengyang,  Hanshou,  Wangcheng,  Hengnan,  and  Yueyang. 
Counties  growing  more  than  50,000  mu  totaled  36  and  accounted  for  about  65 
percent  of  the  province's  gross  output  of  rapeseed.  The  general  pattern  of 
rape  growing  is  generally  in  the  lower  reaches  of  the  four  rivers  and  in 
the  lake  region  where  little  tea  oil  is  produced.  Moreover,  the  double  crop 
rice  area  in  these  regions  is  also  fairly  concentrated,  and  a  fairly  close 
relationship  exists  between  the  growing  of  grain  and  oil-bearing  crops  that 
promotes  the  growing  of  both. 

(II)  Cotton;  Hunan  Province  has  a  more  than  300-year  history  in  the  grow¬ 
ing  of  cotton.  At  the  end  of  the  19th  century,  it  began  to  meet  the  needs 
of  China's  textile  industry,  the  expansion  of  plantings  around  the  lakes 
taking  the  lead.  As  individual  counties  began  to  grow  it  on  areas  of  vary¬ 
ing  size,  production  became  dispersed  and  inconsistent.  It  was  not  until 
after  liberation  that  vigorous  efforts  were  made  to  revive  and  develop 
cotton  growing.  In  1979,  2,412,300  mu  were  sown  to  cotton,  the  area  of 


largest  sowing  being  Li  County  where  240,000  mu  was  sown,  followed  by 
Taoyuan  and  Changde  counties,  each  of  which  sowed  160,000  mu.  Other  coun¬ 
ties  growing  between  80,000  and  110,000  mu  were  Huarong,  Anxiang,  LinU 

SSan’  SMmS  Y  growing  between  50,000  and  70,000  L  were  ’ 

Nanxian,  Shimen,  Yueyang,  Yuanjiang,  Ningxiang,  and  Yiyang.  Thus  counties 

p  anting  an  area  of  more  than  50,000  mu  numbered  14  for  a  total  of  1  379  000 

mu.  Production  of  ginned  cotton  was  1,281,700  dan  from  57.rpLcent  of  thf 

province  s  cottonfields  and  accounting  for  68.4  percent  of  total  output. 

The^foregoing  makes  clear  that  the  province's  cotton  growing  counties  are 
mostly  concentrated  on  tracts  around  the  lakes  of  the  northfr^parrof  tL 

Yuarshui^wWe  the  lower  reaches  of  the  Li  Sh^i  and 

Yuan  Shui  where  yields  are  fairly  high.  Since  cotton  is  a  crop  having  deep 

fertiirLir‘'^J“®  cultivation  between  rows,  and  since  it  likL  loose 
fertile  soil  and  much  sunlight,  it  thrives  well  on  lake  plains. 

Hunan  has  a  long 

history  of  growing  ramie,  and  It  is  found  pretty  much  everywhere  in  the 
province  "Yuan  hemp"  from  northern  Hunan  enjoys  a  fi^  XSion  and 

outstanSif’'  tL  ‘'""T:"  '>™P"  southern  Hunan  is 

m'  ^  Pingjiang-Liuyang  area  of  eastern  Hunan  uses  ramie  for 

weLefn'^H  cloth  which  is  noted  far  and  wide.  Dayong  County  in 

Ss^orLaUri^L"  -“bination  of  hemp  and  tung  (cake  fertilizer)? 

Historically  16  counties  have  been  major  producing  areas,  and  ramie  was 

eel???  everywhere  in  them,  but  Yuanjiang  has  taken  first  place  1?  oTtput 
producing  about  60  percent  of  the  province's  total  output  in  most  yeSr 

Inasmuch  as  ramie  is  a  perennial  plant  that  grows  for  many  vears  anH  i-ha> 
eeieei  ^igh  temperatures  and  great  humidity,  windspeeds  of  below  5-force 

m?st  hills its  development,’ 
e??wll  e?  H  terraces  of  river  valleys  in  Hunan  Province  are  suitaLe  for 

Lasol-  ?a±nf???  ^  ^  Pt°"otinced  alternation  between  wet  and  dry 

seasons,  rainfall  is  copious  during  the  early  period  of  ramie  developmLf 

yields  per  unit  of  area  are  fairly  high,  and  the  second  and  thiS  c^irof 

?bula?rhl?lT^'^i^^  varying  degrees  of  drought.  Southern  Hunan  hL 
in?  ?!  V.??  ^  long  effective  growing  season,  suiting  it  to  the  grow- 

eastern  H?n?n  th^  and  elegant  ramie  [7161  5594].  In 

Talllys  a??  Parallel  valleys  break  the  wind;  the 

western  Hunan  i?^?  ’  ?  numerous  kinds  of  soil.  North- 

western  Hunan  is  a  green  ramie  growing  area  where  humidity  is  fairlv  hieh 

and  where  the  effective  growing  season  is  somewhat  longer  than  in  northern 

soil  IS  fertile  and  moist,  water  is  abundant,  and  the  effect  of  the  4ind  is 
ramie  fibers  being  spotted  from  much  wind.  Ramie  varieties  of 
fairly  good  quality  include  Bailiziqing,  Luzhuqing,  and  Xiangzhu  N?  ! 

Statistics  show  that  in  1979  ramie  was  grown  over  a  138,000  mu  area  for  a 
gross  output  of  257,200  dan,  or  an  average  186  jin  per  mu.  TalTlThlZ. 
producing  areas  were  Yuanjiang,  Nanxian,  Hanshou,  Yiyang,  Chaling  Jiahl 
uarong,  Youxian,  Fenghuang,  Dayong,  Linxiang,  Pingjiang  Xianevin  Yizhino 
Laiyang,  Hengyang,  Liuyang,  Gulyang,  and  Lurf  connflas  t  weS  Is  ilSalT 
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and  Taoyuan  counties,  which  accounted  for  80.8  percent  of  the  total  ramie 
growing  area  in  the  province  and  90.3  percent  of  gross  output.  The  first 
six  named  counties  alone  accounted  for  61.1  percent  of  the  province  s  ramie 
farms  and  75.6  percent  of  gross  output,  and  Yuanjiang  County  alone  grew 
48,800  mu  to  produce  121,400  dan  for  first  place  in  ramie  production  in  the 

province. 

The  growing  of  jute  and  ambari  hemp  newly  developed  following  liberation. 
These  are  annual,  heat-loving  crops  that  are  able  to  tolerate  flooding  and 
withstand  waterlogging,  and  are  highly  adaptable.  They  are  suitable  for 
growing  around  the  edges  of  rivers  and  lakes,  on  embankments,  and  in  nillY 
areas  In  1979,  140,600  mu  of  the  province  was  planted  to  jute  and  ambari 
hemp,*and  gross  output  was  1,006,300  dan.  Major  producing  areas  were 
Nanxian,  Huarong,  Hanshou,  and  Huyin  counties,  which  accounted  for  82.57 
percent  of  the  jute  and  ambari  hemp  growing  area  and  for  88.89  percent  of 
output.  Nanxian  County  alone  grew  59,700  mu  of  jute  and  ambarx  hemp  and 
produced  480,400  dan  to  place  it  in  the  first  rank  of  production.  Most  of 
the  province's  jute  and  ambari  hemp  is  grown  in  the  lake  region. 

(IV)  Sugarcane:  The  southern  part  of  the  province  has  grown  sugarcane  for 
a  long  time,  and  the  "Dao  County  sugarland"  is  rather  well  known.  However, 
much  of  what  had  been  grown  in  the  past  was  fruit  cane,  which  develops 
slowly.  Following  liberation,  superior  species  were  gradually  introduced 
and  sugar  refining  techniques  improved.  In  the  8  years  prior  to  1958,  the 
average  area  sown  to  sugarcane  annually  was  about  43,000  mu.  In  the  3-year 
period  1958-1960,  the  annual  average  was  more  than  140,000  mu  as  the  grow¬ 
ing  of  sugarcane  spread  from  southern  Hunan  to  western  Hunan  and  on  to  the 
lake  region  of  northern  Hunan.  Nevertheless,  throughout  the  1960  s  the  area 
planted  to  sugarcane  in  the  province  annually  averaged  only  40,000-odd  mu, 
but  a  gradual  comeback  has  taken  place  since  the  1970' s.  In  1979,  the  area 
sown  to  sugarcane  in  the  province  totaled  215,200  mu,  or  397.78  percent  of 
the  1965  amount,  and  output  totaled  13,255,000  dan,  which  was  611.65  percent 
of  the  1965  amount.  Today  sugarcane  is  centered  in  southern  and  northern 
production  areas.  The  first  area  is  the  basins  among  the  mountains  of 
southern  Hunan  where  heat  and  moisture  conditions  are  fairly  good,  the  grow¬ 
ing  season  long,  and  people  are  in  the  habit  of  growing  cane.  In  1979,  this 
region  had  26.25  percent  of  the  cane  growing  area  and  produced  21  percent  ot 
the  cane,  most  of  it  in  Jiangyong,  Daoxian,  Ningyuan,  Lingling,  Qiyang, 
Linwu,  Chenxian,  and  Yizhang  counties.  The  other  growing  area  is  the  plain 
of  Dongting  Hu  in  northern  Hunan  where  the  soil  is  fertile  and  moist,  and 
where  most  of  the  growing  is  done  on  state-owned  farms.  In  1979,  Per¬ 

cent  of  the  province's  sugarcane  growing  area  was  located  here,  and  the  area 
produced  53.6  percent  of  all  sugarcane  grown  in  the  province,  most  of  it  on 
Dayong  Hu,  Western  Dongting,  Qianniang  Hu,  Quyuan,  Jinpen,  Qianshanhong , 
Chapanzhou,  and  Beizhouzi  farms.  A  substantial  amount  of  total  output  also 
came  from  Hanshou  and  Liuyang  counties,  from  Shaoyang  Municipality,  and  from 
Shupu,  and  Huayuan  counties. 

(V)  Tobacco  (including  flue-cured  and  sun-dried  tobacco):  The  province  has 
a  long  history  in  the  growing  of  tobacco,  but  most  past  production  was  of 
sun-dried  tobacco.  It  was  not  until  after  1965  that  output  of  flue-cured 
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tobacco  vaulted  into  first  place.  In  1979,  the  area  of  the  province  planted 

363  43^and  58^60*^  785,000  mu,  and  output  totaled  1,220,900  dan.  This  was 
1965  ?! respectively  of  the  growing  area  and  output  for 

S"*®  regional  distribution,  Llnzhou  and  Llngling  prefectures 
in  southern  Hunan  together  accounted  for  47.83  percent  of  the^total  area 
sown  to  tobacco  and  for  53.34  percent  of  total  Output  for  th!  p^oJin^f  an 
overwhelming  percentage  being  flue-cured  tobacco.  Most  of  t!e  wS 

Guiyang,  Laiyang,  Yongxing,  Chenxlan,  Xintian,  Jianghua,  Daoxian 
end  Dongan  counties.  Qianyang  Prefecture  and  the  Tujia  and  Miao  Natlonalitv 
Sr  --tern  Hunan  had  15.35  percent  of  the  totaTaSfsS^i  S 
ealllll  ??  produced  11.88  percent  of  output,  which  was 

aJrrLS  S??-  pue-cured  and  sun-dried  tobacco.  Major  producing 

a  as  were  Zhijiang,  Xinhuang,  Yuanling,  Longshan,  Yongshun,  Sangzhi  and^ 
Fenghuang  cities.  Shaoyang  Prafectura  had  8.61  parcLro^  tha  proviS's 
tobacco  growing  area  and  10.14  percent  of  output,  most  of  It  In  XlnlS^ 
I^nghui,  Wugang,  and  Shaoyang  counties.  Other  places  such  as  Hengyang  ’ 

H6n§ii3.tXj  ShiinGii  *  Lmli*  Nin2xia.nff  Ynp^i^mcr  t  •  • 

duced  some.  luehang,  and  Liuyang  counties  also  pro- 


III.  Animal  Husbandry 

“  iinportant  barnyard  animal  raised  In 

StrariiSrirtJT™-*  throughout  the  province,  local  breads  predominating, 
ncrai  nunan  is  the  major  area  for  production  of  three  sunerlor  hr-oori 

one  of  which  is  Great  Enclosure  hogs!  so  named  becausrtS  ajrraisaf wJS 

CtanLS  Co^S"’  Commune) 

foddfr  arrver;  ‘°l«ata  coarse 

roaaer,  are  very  fecund,  and  produce  both  fat  and  lean  meat.  Ningxiane  hop<5 

originally  came  from  the  area  along  the  Liusha  He  and  Caochong  in\ingSiang 

t^^de^  ^  fi-ly  textured  and 

t  nder.  Shaziling  hogs  are  grown  around  Shaziling  in  Changcheng  in  the 

suburbs  of  Xiangtan  and  at  Hutan  Commune.  They  mature  early  and  fatten 
readily  produce  a  fairly  large  number  of  shoaL,  ar^  fS^ly  ?!ler!!t  !f 

3"Lrt  ^  aforamentionarSf ofhogs 

(and  particularly  the  last  two)  account  for  a  substantial  percentage  of  all 
hogs  grown  in  the  province  and  are  fairly  widespread.  Most  places^in 
Shaoyang  Prefecture  are  in  the  habit  of  raising  Ningxiang  hoL  as  well  as 

SSie^rtatTf®^^''  hogs,  and  Lijiaping  hogs.  Because  of  the  many  flood 
Him!!  !  ^  !  r®  occurred  historically  in  the  lake  region  of  northern 

as  Taoyuan  black  hogs  (also  known  as  Yanquan  black  hogs)  are  stronglv 
tolerant  of  coarse  fodder.  They  may  be  either  fed  frLh  allowed 

b^ifr^Sd  ®  sturdily 

or  JNan  County  in  the  lake  region  are  a  fairly  good  economic  tvue  ho?  Th! 

Don!  Zixing  old  market  hogs,  and  the  Shiqi  Market ^hogs  of 

Dongan  in  southern  Hunan  are  superior  provincial  hog  breeds  ^srho!f -f! 
northwestern  Hunan  are  black  hogs,  and  black  hogs  from  S^^u  fre 

famed.  Mostly  very  mottled  hogs  and  a  small  number  of  wSS  h^f !!own 
in  central  and  southern  Hunan.  Mottled  hogs  from  Longta!l!  s!!pu! "otUe! 
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hogs  from  Liangsan  in  Xinhuang  and  from  Dongshan  in  Suining,  and  black  hog 
from  Dafuping  in  Yioanling  also  have  distinctive  features.  Simultaneous  with 
the  selective  breeding  of  local  superior  hog  varieties,  all  jurisdictions 
are  also  introducing  superior  breeds  such  as  Yorkshires  and  Landraces  for 
crossbreeding,  and  are  actively  engaging  in  the  export  of  pork. 

In  1979,  a  total  of  37,459,600  head  of  hogs  were  raised  throughout  the 
p?ovinc;,  40.20  percent  of  them  in  central  Hunan,  23.03  percent  in  western 
Lnan  20.03  percent  in  northern  Hunan,  and  16.74  percent  in  southern  Hunan. 
Of  thL  total,^l.l  million  head  were  raised  in  Ningxiang,  710,000  to  1  million 
head  in  Changsha,  Lianynan,  Shaodong,  Taoyuan,  Wangcheng,  Ping^iang, 

Xianetan  LiuyanL  and  Lixian  counties,  610,000  to  700,000  head  in  Changde, 
XlangxlaAg,  Hengyang,  Xinhua,  Hengnan,  Longhui, 

510  000  to  600,000  head  in  Shaoyang,  Shuangfeng,  Yueyang, 

Oivang  Liling,  Xinshao,  and  Dongkou  counties,  410,000  to  500,000  head  in 
Anbeif’laojiang,  Lingling,  Shimen,  Changning,  Hanshou, 

Yuanjiang,  Xiangyin,  Wugang,  Miluo,  and  p^oduc- 

400,000  head  elsewhere.  Hunan  Province  is  a  major  base  in  China 

tion  of  marketable  pork,  and  central  Hunan  is  the  major  producing  area  in 

the  province. 

(II)  Plow  oxen.  Plow  oxen  are  mostly  either  oxen  or  water  buffaloes,  water 

buffalo  providing  most  of  the  animal  power  in  Hunan  Province.  During  the 
early  period  following  liberation,  39  percent  of  the  Province  « 

2.33  million  head  of  plow  oxen  were  water  buffaloes.  In  1979, ^48.8  percent 
of  the  3,271,600  plow  oxen  were  water  buffaloes.  The  province  s  water 
buffaL  are  fairly  rugged,  and  Category  I  and  II  water  buffaloes  can  do  a 
lot  of  work,  plowing  4  to  6  mu  a  day.  Lakeshore  water  buffaloes  are  tall 
and  able  to  do  a  lot  of  work.  They  are  one  of  the  province  s  superi 
breeds.  Mountain  and  hill  region  water  buffaloes  are  somewhat 
and  those  from  southern  Hunan  are  quite  inferior.  Oxen  usually  do  b^v 
large  bodies  and  are  suited  to  working  in  mountain  areas.  Western  Hunan 
oSn  are  strong  and  sturdy,  and  are  able  to  work  for  fairly  long  periods  of 
time  In  1979,  draft  oxen  able  to  work  accounted  for  70.71  percent  of  all 
plow* oxen  in  the  province,  each  head  being  responsible  for  an  average  of 
about  22  mu  of  cultivated  land,  or  for  26  mu  in  northern  Hunan,  and  around 
14  mu  in  southern  and  western  Hunan.  Each  ox  in  central  Hunan 
ble  for  an  amount  of  land  between  the  northern  and  southern  Hunan  figure. 

In  addition  to  oxen,  Hunan  Province  has  an  estimated  9,811  head  Worses,  ^ 
donkeys,  and  mules,  most  of  them  in  Changde  Prefecture,  which  has  36  percent 
of  the  total  number.  The  second  largest  numbers  are  in  T 

Shaoyang,  and  Qianyang  prefectures,  where  they  are  used  for  hauling  and  as 
S  animals.  Aa^f  tL  and  o£  1979.  876,600  head  of  sheep  and  goats  were 
in  inventory,  99.7  percent  of  them  goats,  which  were  located  mostly  ^ 
Changde,  Lianyuan,  Shaoyang,  and  Qianyang  prefectures,  and  in  the  province 

autonomous  zhou. 

IV.  Forests,  Tea,  Fruit,  and  Mulberry 

(I)  Forests :  Hunan  has  a  temperate  climate  and  copious  rainfall;  its  soil 
is  fertile,  and  it  has  many  kinds  of  trees  suiting  it  to  the  growt  o 
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forests.  ^  It  is  one  of  the  main  forest  regions  south  of  the 
ng  Jxang.  Among  the  eight  southern  provinces  in  the  "pine,  fir  and 
miscellaneous  other  forest  region,"  Hunan  Province’s  forest  resources  are 
egarded  as  plentiful.  Mostly  its  forests  are  timber  forests  of  pine,  fir 
trees^^  bamboo,  and  special  purpose  economic  forests  of  tea  oil  and  tung 


The  ranking  of  forest  resources  in  each  county  in  terms  of  four  categories 

eL  of^?q7fi“°^°  bamboo,  tea  oil,  and  tung  tree  reserves  and  area  as  of  the 
end  of  1976  is  shown  in  Table  23. 

Table  23.  Ranking  by  County  of  Timber  Reserves  in  the  Whole  Province 


(b)  &  8S:(-f) 


:e)a  ^•  .(i)3e  fl:  (k)5  ^  [n)[L  ^ 

1^*  (1)B  *  :o)SR  » 

’g)*®  :o)»!  m 
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sat 
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a.  Amount  of  reserves  (10,000 
cubic  meters) 

b.  Number  of  counties 
(individual  counties) 

c.  Name  of  county 

d.  Yuanling* 

e.  Suining* 

f .  Huitong^^ 

g .  Daoxian* 

h.  Jingxian* 
i  •  Anhua 

j .  Rucheng 

k.  Zixing 

l.  Lingxian 

m.  Chengbu* 

n.  Jianghua 

o.  Shuangpai 

p .  Liuyang 


q .  Qianyang* 
r*  Huaihua,  Yongshun 

s.  Shupu,  Zhijiang 

t.  Yizhang,  Yongxing 

u .  Pingj iang ,  Guzhang 
V.  Chenxi,  Sangzhi 

w.  Liling,  Dongkou 
X.  Lanshan,  Qiyang 

y .  Xinhuang 

z.  Longshan,  Chaling 

aa.  Shimen,  Cili 

ab .  Mayang ,  Daoxian 
ac •  Guidong ,  Dayong 

ad.  Ningyuan,  Xinning 

ae .  Taoyuan ,  Xinhua 

af .  Bao j ing ,  Shaoyang 

ag.  Other  counties 


The  foregoing  table  shows  a  total  of  187  million  cubic  meters  of  living 
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total  forest  reserves  (63.7  million  cubic  meters) .  The  17  counties  in  the 
middle  and  upper  reaches  of  four  tributaries  to  the  Xiang  Jiang,  the  Xiao, 
Chun,  Lai,  and  Mi  rivers  together  account  for  24  percent  of  the  province's 
total  forestland  area  (23,018,000  mu),  and  for  25  percent  of  total  reserves 
(47,177,000  cubic  meters). 

Table  24.  Ranking  by  County  of  the  Province's  Moso  Bamboo  Reserves 

>3,000  2,000-3,000  1,000-2,000  <1,000 

T"  11  15 

Taojiang  Taoyuan,  Dongkou  Laiyang,  Andong  Other 

Liuyang  Xinyi,  Longhui  Rucheng,  Qianyang  counties 

Suining  Hengyang,  Chengbu  Chaling,  Zixing 

Xinhua  Youxian,  Xinshao  Chenzhou,  Lingling 

Anhua  Lingxian,  Huitong  Yiyang,  Changning 

Shuangpai  Hengshan  Pingjiang,  Lanshan 

Lianyuan,  Shuangfeng 
Linxiang 

The  foregoing  table  (24)  shows  the  province's  principal  moso  bamboo  growing 
area  to  be  a  basically  pearl-shaped  mountain  and  hill  region  around  central 
Hunan  that  frequently  occurs  in  conjunction  with  mountainlands  in  which  a 
weathered  stratum  of  granite,  sandy  shale,  and  slate  is  fairly  well  developed 
and  where  there  is  much  rainfall.  The  province's  moso  bamboo  area  ranks 
fifth  in  the  entire  country,  and  gross  output  ranks  third. 

Table  25.  Ranking  by  County  of  the  Province's  Tea  Oil  Growing  Area 


Name  of  Laiyang  Taoyuan  Liling,  Yongxing 

counties  Liuyang  Pingjiang  Changning,  Huaihua 

Shupu,  Lingling 
Yongshun,  Daoxian 
Hengdong 


30-50  <30 

,21 

Qiyang ,  Changde  Other 

Zhuzhou,  Qianyang  coun- 

Chenzhou,  Chenxi  ties 

Zixing,  Hengyang 
Ningyuan,  Yuanling 
Huitong,  Chaling 
Lanshan,  Guiyang 
Longshan,  Linxian 
Dongan,  Hanshou 
Youxian,  Mayang 
Shaoyang 


Forty-three  counties  in  the  province  have  a  tea  oil  area  of  more  than  150,000 
mu  (as  shown  in  Table  25),  most  of  them  in  the  Xiang  Jiang  basin  and  in  the 
red  soil  hill  region  of  the  Yuan  Shui  basin.  These  counties  stand  first  in 
the  country  both  in  terms  of  area  and  output. 
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Table  26.  Ranking  by  County  of  the  Province's  Tung  Tree  Area 


(lotroo  5-15  1-5  <1 

Number  of  ^  ”  — - -  — - - 

counties  _ ^  12 

Name  of  Longshan,  Yongshun  Luqi,  Guzhang  Mayang,  Fenghuang  Other 

county  Baojing,  Shimen  Yuanling,  Huitong  Qianyang,  Shupu  coun- 

Dayong,  Cili  Sangzhi  Jishou,  Xinhuang  ties 

Lixian,  Xinning 
Zhijiang,  Chenxi 
Taoyuan,  Shaoyang 

The  foregoing  table  (Table  26)  shows  most  of  the  province's  tung  trees  to  be 
in  western  Hunan,  and  particularly  in  northwestern  Hunan,  where  they  have 
developed  widely  in  the  yellow  soil  made  of  limestone  and  sandy  shale  mother 
material  which  generally  ranges  from  neutral  to  slightly  alkaline.  This 
soil  condition,  plus  the  more  than  200  millimeters  of  precipitation  during 
uly  and  August,  the  period  when  tung  trees  are  vigorously  growing  fruit  and 
increasing  the  amount  of  oil  they  produce,  assures  high  and  consistent  tung 
oil  yields.  The  10  counties  between  Longshan  and  Cili  counties  contain  more 
than  80  percent  of  the  province's  total  tung  oil  area.  During  the  1950 's  the 
province  produced  about  400,000  dan  of  tun  oil  annually,  making  it  second 
only  to  Sichuan  and  number  two  in  the  whole  country.  In  recent  years,  annual 
tung  oil  output  has  been  only  around  200,000  dan,  and  the  province  has 
dropped  to  fifth  place  in  the  country* 

western  part  of  the  country's  "tea  region  south 
of  the  Chang  Jiang.  Climate  in  this  region  is  temperate,  and  much  red  and 
yellow  soil  is  found  in  its  low  mountains  and  hills  and  on  gentle  slopes  at 
an  elevation  above  sea  level  of  less  than  1,000  meters.  Such  places  are 
suited  to  the  growth  of  tea  bushes,  which  are  perennial,  have  deep  root 
systems,  and  love  mildly  alkaline  soil.  The  growing  of  tea  in  Hunan 
Province  began  during  the  Han  Dynasty  and  developed  during  the  Tang  and  the 
Song  reaching  its  peak  during  the  1930' s.  Tea  varieties  are  also  Lmerous 
and  varied.  Black  tea  produced  in  Anhua,  Xinhua,  Shimen,  Pingjiang,  and 
Dongkou  counties  has  been  renowned  in  international  markets.  Black  tea  from 
^hua,  Hanshou,  and  Ningxiang  counties,  and  aged  green  tea  from  Linxiang 
have  enjoyed  a  special  market  in  border  regions.  Green  tea  produced  in 
Xiangyin  and  Yueyang  counties  as  well  as  in  Guzhang  County  is  flavorful  and 
mellow,  It  sells  well  in  China.  The  province  mostly  produces  black  tea 
today,  plus  a  certain  amount  of  green  tea.  Famous  teas  from  various  places 
such  as^^  Yinzhen,"  "Beigang  Maojian,"  "Gaoqiao  Yinfeng,"  "Xiang 

Boyuan,  Shaofeng  and  "Anhua  Songzhen"  from  Shaoshan,  plus  "Guzhang 

^ojian,  Jianghua  Baimaojian,"  and  "Weishan  Maojian"  maintain  and  develop 
tnexr  traditional  features.  ^ 

Most  of  the  province  s  tea  plants  are  bushy  with  tight  branches,  and  the 
province  has  plentiful  specie  resources.  A  survey  done  in  25  counties 
including  Anhua  and  Xinhua  showed  98  communities  or  types.  Representative 
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local  varieties  include  Yuntaizhong  from  Anhua  (a  substantial  number  of  large 
leafed  plants,  becoming  medium  sized  leaf  communities  when  introduced  to 
other  hill  regions),  bitter  tea  from  Jianghua  (small  shrubs  with  large 
leaves),  and  early  tea  from  Guzhang-  Recent  years  have  also  witnessed  the 
discovery  of  precious  resources  such  as  Chengbudong  tea,  Lanshan  green  leaf 
bitter  tea,  and  Rucheng  Baimao  tea.  Research  on  and  use  of  bitter  tea  from 
Jianghua  has  brought  the  quality  of  the  province’s  broken  black  tea  up  to 
new  levels  set  by  the  second  set  of  national  standards.  Newly  bred  Xiangbo 
green,  Gaoqiao  early,  Zhuye  uniform,  and  Changbo  green  have  their  own  indi¬ 
vidual  characteristics.  In  addition  10  additional  tea  plant  varieties  have 
been  introduced  including  Dabai  from  Fujian,  Shuixian  from  Guangdong ,  and 
Dayezhong  from  Yunnan,  and  the  area  planted  to  superior  varieties  is  increas¬ 
ing. 

Following  liberation,  tea  production  in  the  province  experienced  a 
renaissance  with  the  planting  of  tea  over  different  size  areas  in  all  the 
counties  of  the  province.  In  1979,  the  province  had  2,511,000  mu  of  new 
and  old  tea  plantations  and  produced  1,146,700  dan  of  tea.  This  was  a 
2,84— fold  increase  in  area  and  a  2.01— fold  increase  in  output  over  1965. 
Xhirty— three  counties  produced  more  than  5,000  dan  of  tea  annually,  and  24 
of  them  were  principal  producing  areas  (with  an  area  of  more  than  20,000  mu 
and  an  output  of  more  than  10,000  dan  of  tea).  Tea  plantations  in  these 
counties  covered  a  1,642,600  mu  area  and  produced  931,000  dan  of  tea.  This 
was  65.42  percent  of  the  area  planted  to  tea  in  the  province  and  81.19  per¬ 
cent  of  output.  Ranking  of  these  counties  in  order  of  their  tea  output  was 
as  follows:  Linxiang,  Anhua,  Taojiang,  Yiyang,  Lianyuan,  Ningxiang,  Hanshou, 
Shuangfeng,  Pingjiang,  Dongkou,  Liuyang,  Xinhua,  Xiangyin,  Shaodong,  Miluo, 
Changsha,  Xiangxiang,  Yueyang,  Taoyuan,  Linll,  Wugang,  Longhui,  Changde,  an 
Liling.  Secondary  producing  areas  were  Youxian,  Shupu,  Shimen,  Yuanling, 
Yuanjiang,  Xiangtan,  Zhuzhou,  Chaling,  Laiyang,  Qiyang,  and  Lanshan  counties, 
counties  produced  odd  lots  of  tea. 

Hunan’s  main  and  secondary  tea  producing  areas  are  concentrated  in  the 
central  and  northern  parts  of  the  province,  with  principal  producing  areas 
located  to  the  east  of  the  Xuefeng  Shan  and  the  Wuling  Shan  and  to  the  north 
of  a  line  running  through  Shaoyang,  Hengshan,  and  Youxian.  This  is  partly 
the  result  of  natural  conditions  such  as  Anhua  County's  location  in  the 
mist-shrouded  mountains  and  hills  along  the  gorges  of  the  lower  reaches  of 
the  Zi  Shui.  Anhua,  together  with  neighboring  counties  around  it  are  in  the 
center  of  the  area  of  heavy  rainfall  in  the  province.  Pingjiang  and  Liuyang 
are  also  located  in  a  heavy  rainfall  area.  Linxian  gets  relatively  less 
rainfall,  but  most  of  that  area  has  a  deep  layer  of  soil  developed  out  of 
weathered  shale,  which  favors  growth  of  tea  bushes.  Of  more  importance  is 
that  tea  is  a  cash  plant  that  is  highly  marketable.  As  the  people's  stan¬ 
dards  of  living  have  risen,  their  need  for  tea  has  increased.  In  addition, 
there  is  no  shortage  of  workforces  in  tea  producing  areas;  needs  for  grain 
have  been  substantially  met;  there  is  a  tea  growing  tradition;  and  avail¬ 
ability  of  water  and  land  transportation  permits  collection  and  distribution 
of  tea.  As  a  result,  in  recent  years  tea  production  has  developed  very 
rapidly  in  the  hill  regions  of  central  and  northern  Hunan. 
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(  ^  )  Fruit  trees:  Hunan  Province  has  abundant  fruit  tree  resources.  The 
mjor  citrus  producing  areas  are  in  the  basins  and  valleys  on  both  sides  of 
the  Xuef eng  Shan,  with  some  production  in  central,  southern,  and  northern 
Hunan.  Bayberries  are  found  throughout  southern  Hunan,  and  Jingxian  County 
bayberries  are  a  superior  variety.  Loquats  are  found  throughout  north¬ 
western  Hunan.  Yuanjlang  loquats  are  an  early  ripening  specie.  Chinese 
chestnuts  are  found  mostly  in  northwestern  Hunan.  The  mountain  walnuts  of 
southwestern  Hunan  are  famous.  In  addition,  the  province  also  produces 
persimmons,  pears,  peaches,  sweet  and  sour  plums,  and  dates. 

in  the  central  part  of  the  sub-tropical  citrus  grow- 
suited  to  the  growing  of  citrus  is  widespread  and 
varieties  numerous.  Superior  varieties  of  oranges  that  have  been  examined 

include:  Bingtang  oranges.  Push!  sweet  oranges, 
Shupu  sweet  oranges,  Dahong  sweet  oranges,  Jingxian  blood  oranges,  and 
Shaoyang  navel  oranges.  Delicious  superior  Wenzhou  Mandarin  orange 

include  Zaoshu  No  1  from  Longhui  and  Changsha,  and  Zhongshu  No  1 
from  Shaoyang  and  Hengyang.  Other  local  varieties  include  southern 
tangerines  with  few  seeds  from  Yuanjiang,  Yongshun  sweet  tangerines, 

Changsha  and  Hengnan  honey  oranges,  kumquats  from  Lanshan  and  Liuyang, 

Anjiang  pomelos,  chrysanthemum  shaped  heart  pomelos  from  Dayong,  and  sweet 
pomelos  from  Cili,  all  of  which  are  fairly  well  known. 

Fruit  production  in  the  province  emphasizes  citrus,  and  a  large  area  is 
planted  to  citrus  fruit.  In  1979  citrus  orchards  covered  848,400  mu  or 
Itll  percent  the  total  orchard  area,  up  8.27-fold  from  1965.  In  1979, 

percent  of  total  fruit  output  and 

440,000  dan  more  than  in  1975.  Currently  97  percent  of  all  counties  (or 

developing  citrus  production  to  varying  degrees.  In 
1  000  ''°'^Jties  (and  municipalities)  had  a  citrus  output  of  more  than 
J,U00  dan.  Those  with  an  output  of  from  10,000  to  100,000  dan  included 
Liyang,  Wugang,  Xinning,  Xinhua,  Xinshao,  Shaodong,  Daoxian,  Qianyang, 

Shaoyang,  Hengshan,  Hengdong,  Hengnan,  Zhuzhou,  Shimen, 
Lingling,  Dongan,  Jiangyong,  Qiyang,  and  Shupu  counties, 
fir  Zhuzhou  cities.  Those  with  an  output  of  more 

than  100,000  dan  were  concentrated  mostly  in  the  Yuanjiang,  Dongkou,  and 
Shaoyang  City  area,  and  accounted  for  one-third  of  the  province's  total 
output.  This  demonstrates  a  basic  wide  area  distribution  with  concentration 
Svelo^ng  New  areas  are  expanding,  and  old  areas  are  steadily 

(IV)  Silkworm  mulberry:  Formerly  a  considerable  amount  of  silkworm  mul- 
erry  was  grown  on  lake  plains,  but  expansion  to  Xiangtan  Prefecture  and 

occurred  subsequently.  The  growing  of  silkworm  mulberry 
IS  not  generally  concentrated  in  particular  areas,  but  rather  rises  and 

expands.  After  1962  mulberry  groves 

7,800  dan.  Since  1972,  output  has  averaged  9,000  dan  annually.  In  1979 

iufnuf  province  totaled  127,400  mu  and  cocoon 

output  was  32,300  dan.  This  was  a  7.24-fold  increase  in  the  mulberry  grow¬ 
ing  area,  and  a  5.43-fold  increase  in  cocoon  output  that  surpassed  the^ 
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all-time  record  since  liberation.  In  the  same  year,  14  lake  counties 
accounted  for  30  percent  of  the  mulberry  grove  area  and  for  42  percent  of 
cocoon  output.  Eight  counties  produced  more  than  1,000  dan  of  cocoons. 

They  were  Yueyang,  Huarong,  Changde,  Lixian,  Xiantan,  Xiangxiang,  Liuyang, 
and  Chaling.  Huarong 's  output  was  more  than  5,000  dan.  Seven  counties  in 
Xiangtan  Prefecture  accounted  for  36.2  percent  of  the  province’s  mulberry 
grove  area  and  for  34.4  percent  of  its  cocoon  output.  Xiangtan,  Xiangxiang, 
Liuyang,  and  Chaling  counties  each  produced  more  than  1,000  dan  of  cocoons, 
with  Liuyang  County  producing  more  than  4,000  dan. 


V.  Aquatic  Products 

Hunan  Province  has  fairly  plentiful  aquatic  products.  Surveys  show  a  total 
of  more  than  165  species  of  fish  in  Dongting  Hu  and  parts  of  the  Xiang,  Zi, 
Yuan,  and  Li  rivers.  There  are  more  than  20  types  of  principal  economic 
fish  species  including  black  carp  [Mylopharyngodon  piceus],  grass  carp 
iCtenopharyngodon  idellus],  silver  carp,  variegated  carp,  common  carp 
[Cyprinus  carpio],  crucian  carp,  bream,  Chinese  whlteflsh,  Xenocypris 
argentea,  minnow  fish  [Elopichthys  bambusa] ,  catfish,  long— tailed  anchovies, 
and  whitebait.  In  addition,  the  province  produces  rare  fish  such  as  Chinese 
paddlefish,  A.  sinensis,  hilsa  herring,  and  Mandarin  fish,  and  valuable 
aquatic  animals  such  as  black  f inless  porpoise,  giant  salamander,  and 
Lipotls  vexillifer. 

The  Dongting  Hu  system  is  well  developed  with  numerous  river  mouths.  It  is 
crisscrossed  by  streams,  and  grass  covered  sandbar  islets  abound.  Each 
spring  and  summer  the  lake’s  waters  rise  and  large  numbers  of  parent  fish 
from  rivers  and  lakes  congregate  around  the  grassy  islets  and  at  the  mouths 
of  rivers  for  breeding,  making  this  the  largest  fish  breeding  ground  in  the 
province.  The  time  for  catching  fish  each  year  (March-May)  is  called  the 
"spring  flood,"  and  it  has  been  during  this  period  in  recent  years  that  a 
large  percentage  of  total  catches  for  the  year  have  been  taken,  as  for 
example  13  percent  for  Yueyang  County,  30  percent  for  Yuanjlang  County,  and 
30  percent  for  Hanshou  County.  Since  the  soil  on  the  lake  Islets  is  fertile, 
reeds  and  aquatic  grasses  proliferate,  and  food  organisms  are  abundant. 

Once  the  waters  rise  during  spring  and  summer,  the  lake  islets  are  drowned. 
Not  only  do  young  fish  bred  in  the  lake  congregate  to  feed  here,  but  also  a 
considerable  number  of  young  fish  that  reproduce  in  the  Chang  Jiang  and  the 
four  rivers  also  migrate  into  the  lake  to  feed  and  fatten.  Consequently 
Dongting  Hu  is  one  of  the  main  feeding  lakes  for  young  economic  fish  in  the 
Chang  Jiang  Basin.  This  period  for  catching  fish  each  year  (June-August) 
is  termed  the  "high  water."  Volume  of  catches  taken  during  this  period  in 
recent  years  as  a  percentage  of  catches  for  the  total  year  amounted  to  53.4 
percent  for  Yueyang  County,  20  percent  for  Yuanjiang  County,  and  15  percent 
for  Hanshou  County.  Once  autvimn  arrives  (September-November) ,  the  lake 
waters  gradually  recede  and  the  weather  gradually  turns  cold.  Migratory 
river  and  lake  fish  leave  the  lake  to  return  to  rivers  as  the  waters  recede. 
The  permanent  fish  inhabitants  of  the  lake  gradually  go  into  deep  parts  of 
the  lake  or  into  deep  parts  of  rivers  to  overwinter.  This  period  for 
catching  fish  each  year  (September-November)  is  termed  "falling  firewood." 
Catches  during  this  period  as  a  percentage  of  the  annual  total  have  been 
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25.4  percent  for  Yueyang  County,  25  percent  for  Yuanjiang  County,  and  20  per¬ 
cent  for  Hanshou  County.  The  catching  of  fish  during  the  period  when  they 
have  submerged  to  overwinter  is  termed  "winter  catch"  (December  till  February 
of  the  following  year).  Catches  taken  during  this  period  in  recent  years  as 
a  percentage  of  the  annual  total  have  been  25.4  percent  for  Yueyang  County, 

25  percent  for  Yuanjiang  County,  and  20  percent  for  Hanshou  County.  Formerly 
the  basins  of  the  four  rivers  also  produced  many  kinds  of  fish,  as  for  exam¬ 
ple  the  Xiang  Jiang’s  prolific  production  over  the  years  of  silver  carp, 
variegated  carp,  grass  carp,  black  carp,  bream,  common  carp,  Xenocypris* 
argentea,  and  minnow  fish.  These  rivers  also  provide  fine  environmental 
conditions  in  river  beds  for  spawning  and  reproduction.  For  various  reasons, 
very  great  changes  have  taken  place  in  the  province's  resources.  A  look  at 
volume  of  catches,  volume  of  fry  caught,  and  kinds  of  fish  caught  shows 
a  trend  toward  decline  in  a  curve.  In  recent  years,  all  jurisdictions  have 
used  inland  lakes,  reservoirs,  and  ponds  for  the  breeding  of  domesticated 
fish,  with  development  being  fairly  rapid  in  the  lake  region  and  along  the 
banks  of  the  Xiang  Jiang. 


Table  27.  Table  Showing  Growth  of  Fish  Rearing  by  Years 
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Total  fish  output  shown  in  the  foregoing  table  (27)  includes  both  catches 
and  breeding  for  the  purposes  of  comparison.  Over  the  years  Hengyang 
Prefecture  has  held  first  place  in  volume  of  breeding,  followed  by  counties 
around  the  lake  region.  In  1979,  output  from  fish  breeding  was  2,277,700 
dan,  and  the  ranking  of  prefectures  was  as  follows:  Hengyang  20.2  percent, 
Changde  13  percent,  Yueyang  12  percent,  Xiangtan  9.36  percent,  Ylyang  8.96 
percent,  and  Shaoyang  4.37  percent.  All  other  places  produced  relatively 


Aquatic  plants  and  animals  other  than  fish  are  also  very  plentiful.  Shell— 
ico^^  number  more  than  40  species  including  triangular  fan  clams  [0005  6037 
1581  5738],  wrinkled  guan  clams  [4126  4773  0385  5738],  and  liuli  clams 
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[4058  7787  5738],  most  of  which  are  found  in  the  lake  region.  Snail  varie¬ 
ties  are  numerous  and  are  found  over  a  very  wide  area.  Common  shrimp 
varieties  include  marsh  shrimp  [3113  5802]  and  long  arm  shrimp  [7022  5242 
5802],  most  of  them  being  produced  in  the  Dongting  Hu  region.  Also  produced 
are  some  valuable  aquatic  animals  such  as  western  Hunan  salamanders,  Dongting 
Hu  white  f Inless  porpoises,  black  f inless  porpoises,  tortoises,  and  soft 
shelled  turtles.  Aquatic  plants  of  appreciable  economic  value  include  lotus, 
water  chestnuts,  Gorgon  fruit,  arrowhead,  mat  grass,  cattails,  and  rushes. 
Rushes  are  found  all  over  the  Dongting  Hu  region,  and  rushes  grow  particu¬ 
larly  thickly  at  Piaowei,  Beizhou,  and  Jianxin  on  eastern  Dongting  Hu  and 
outside  Chunshan  farm,  as  well  as  at  Dawan  and  Laogang. 

3.  Striking  Lack  of  Diversification  in  Structure  of  Agricultural  Economy 

All  sectors  of  the  province's  agriculture  as  well  as  an  overwhelming  majority 
of  its  elements  have  developed  to  different  degrees.  Proportional  output 
value  of  all  agricultural  sectors  during  the  past  10  years  has  been  as 
follows:  relative  stability  in  the  farming  industry,  increases  in  animal 
husbandry,  lessening  in  forestry  and  sideline  occupations,  and  fluctuation 
in  the  fishing  Industry.  Farming  has  held  prime  position  with  forestry 
bringing  up  the  rear,  a  gap  existing  between  the  two.  (Table  28) 


Table  28.  Structure  of  Output  Value  of  All  Agricultural  Sectors  in  the 
Province 
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I.  Output  Value  of  Farming  in  Which  Grain  Production  Predominates 

The  province's  farming  industry  includes  the  growing  of  grain  crops,  soy¬ 
beans,  cash  crops,  vegetables  and  melons,  and  green  manure,  plus  production 
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of  other  farm  crops,  which  take  up  all  cultivated  land  and  more  than  95  per- 
the  province  s  workforces#  Farming  accounts  for  more  than  65  percent 
of  the  total  output  value  of  agriculture. 

The  dominance  of  paddy  rice  in  the  farming  industry,  with  dryland  grain  pro¬ 
duction  being  ancillary ,  has  existed  for  a  long  time  everywhere  in  the 
province.  Thus,  not  only  is  paddy  rice  production  the  mainstay  in  the  out¬ 
put  value  of  the  farming  industry,  it  also  holds  a  crucial  position  in  the 

gross  output  value  of  agriculture  as  a  whole.  Since  liberation,  the  ratio 
of  grain  crops  to  gross  output  value  of  agriculture  has  been  as  follows: 
During  the  1950's  (1950-1959),  an  average  48.8  percent;  during  the  1960's 
(1960-1969),  45.74  percent;  and  since  the  1970 's  (1970-1975),  49.5  percent. 
Paddy  rice  has  been  prominent  in  the  output  value  of  grain  crops.  For 
example,  in  1974  and  in  1979  grain  crops  accounted  respectively  for  51.41 

percent  and  53.78  percent  of  gross  output  value  of  agriculture,  with  paddy 

rice  accounting  for  39.65  and  48.48  percent  respectively. 

Output  value  of  crops  other  than  grain  has  also  increased  and  changed  in 
varying  degrees.  Cash  crops  as  a  percentage  of  the  farming  industry  and 
of  the  gross  output  value  of  agriculture  averaged  3.17  percent  during  the 
1950  s,  4.17  percent  during  the  1960's,  and  an  average  4.57  percent  since 
the  1970' s,  and  during  the  2  years  1974  and  1975  they  averaged  5.16  percent 
of  the  gross  output  value  of  agriculture.  This  included  3.02  percent  for 
cotton,  with  the  percentage  for  other  similar  crops  being  substantially 
close  during  the  past  2  years.  Average  value  as  a  percentage  of  the  gross 
output  value  of  agriculture  was  0.44  percent  for  soybeans,  5.78  percent  for 
vegetables  and  melons,  3.7  percent  for  green  manure,  1.18  percent  for  tea, 
mulberry,  and  fruit  combined,  and  0.04  percent  for  other  crops. 

In  1979  the  farming  industry  accounted  for  69.53  percent  of  the  gross  output 
value  of  agriculture.  This  included  53.16  percent  for  grain  crops  and  16.37 
percent  for  other  crops,  demonstrating  the  commanding  position  of  grain  pro¬ 
duction  in  agriculture  and  the  lack  of  diversification  of  the  economic 
structure. 

II.  Output  Value  of  Animal  Husbandry  Dominated  by  Hog  Production 

Up  until  1964,  the  province's  animal  husbandry  industry  accounted  annually 
for  about  11  percent  of  the  gross  output  value  of  agriculture.  Thereafter, 
it  was  around  13  percent,  holding  third  place.  After  1972,  it  rose  to 
second  place.  In  1979,  the  animal  husbandry  industry  accounted  for  14.26 
percent  of  gross  output  value,  with  livestock  accounting  for  12.57  percent 
and  poultry  for  0.91  percent.  Output  value  of  live  poultry  and  livestock 
was  1.52  percent,  and  raising  of  other  animals  accounted  for  0.15  percent. 

Livestock  raising  has  formed  the  bulk  of  the  animal  husbandry  industry  over 
the  years,  the  raising  of  oxen  and  other  large  draft  animals  predominating, 
and  the  numbers  of  sheep  and  goats  not  amounting  to  much.  However,  hog  pro¬ 
duction  has  been  appreciable,  has  developed  rapidly,  and  marketable  amounts 
have  been  substantial.  Up  until  1968,  the  province  produced  fewer  than  20 
^  year,  but  after  1968  the  number  rose  to  between  20  and  30 
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million,  and  the  number  of  fattened  hogs  removed  from  inventory  rose  year 
by  year  as  well.  During  the  5-year  period  1966-1970,  an  average  8.66  million 
head  were  removed  from  inventory  annually,  the  state  annually  purchasing 
more  than  4.9  million  head  or  56.58  percent  of  the  total.  Between  1971  and 
1979,  the  state  annually  purchased  an  average  8.59  million  head,  which  was 
64.6  percent  of  the  average  13.3  million  head  removed  from  inventory  during 
the  same  period.  This  provides  a  general  idea  of  the  importance  of  hog 
production  in  the  gross  output  value  of  animal  husbandry,  and  is  also  closely 
related  to  the  province's  advances  in  grain  production. 

III.  Output  Value  of  Sideline  Occupations,  Principally  Brigade  Operated 
Enterprises 

Rural  sideline  occupations  are  of  numerous  kinds  in  Hunan  Province  and 
include  mostly  gathering,  hunting  and  fishing,  plaiting,  processing  of 
agricultural  sideline  products,  excavating,  operation  of  kilns,  construc¬ 
tion,  and  hauling.  Output  value  from  these  occupations  has  been  equal  to 
or  slightly  ahead  of  that  of  the  animal  husbandry  industry  in  the  gross 
output  value  of  agriculture  over  the  years,  taking  third  place  in  the 
province  since  1973. 

In  1979,  sideline  occupations  accounted  for  11.17  percent  of  the  gross  out¬ 
put  value  of  agriculture.  This  included  3.05  percent  from  gathering,  0.01 
percent  from  the  hunting  and  catching  of  wild  animals  and  wild  birds,  and 
8.12  percent  from  production  brigade  and  production  team  sideline  occupa¬ 
tions,  demonstrating  that  commune  and  brigade  enterprises  are  rising  and 
developing. 

IV.  Output  Value  of  Forestry  Consisting  Primarily  of  Timber  and  Bamboo 
Production 

Following  liberation,  during  the  period  1950  to  1979  the  province's  output 
of  timber  products  amounted  to  a  cumulative  64.59  million  cubic  meters. 

Output  of  marketable  moso  bamboo  was  36.38  million  stalks,  of  rosin  414,200 
tons,  of  tea  oil  22,645,000  dan,  and  of  tung  oil  8,513,200  dan.  The  province 
ranked  first  and  third  respectively  in  the  country  in  output  of  tea  oil  and 
moso  bamboo.  During  the  30  years  between  1950  and  1979,  the  province  pro¬ 
vided  the  country  with  more  than  62  million  cubic  meters  of  timber ,  more 
than  3  billion  stalks  of  nan  bamboo,  more  than  22  million  dan  of  tea  oil, 
and  8.1  million  dan  of  tung  oil,  and  supplied  other  forest  sideline  products 
as  well . 

Despite  a  general  inventorying  of  the  province's  forest  resources  following 
liberation,  failure  to  set  up  resource  management  files  and  lack  of  periodic 
re— surveys  meant  that  after  a  certain  period  of  time,  figures  for  growth 
and  decline  of  resources  and  for  the  barren  mountain  area  became  no  longer 
certain.  Coniferous  forests  account  for  87  percent  of  the  province's 
existing  forest  resources,  with  masson  pine  area  and  reserves  accounting  for 
half  of  all  timber  forests.  Furthermore,  there  are  numerous  forests  of 
single  kinds  of  trees,  but  few  mixed  forests,  and  damage  from  diseases  and 
insect  pests  is  serious.  In  a  considerable  number  of  places,  once  forests 
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have  been  felled  there  has  been  no  prompt  replacement  of  them,  and  a  consid¬ 
erable  area  of  economic  forests  such  as  tea  oil  and  tung  tree  forests  should 
be  restored  in  a  rational  way.  In  addition,  the  timber  utilization  rate  is 
f^itly  low  and  waste  serious.  Despite  a  rise  in  output  of  timber,  with 
steady  development  of  the  national  economy,  the  conflict  between  supply  and 
demand  has  become  increasingly  prominent.  Overall,  forestry  is  a  weak  link. 
Output  value  of  forestry  as  a  percentage  of  gross  output  value  of  agricul¬ 
ture  over  the  years  was  less  than  2  percent  each  year  up  until  1970.  Since 
the  1970' s,  it  has  been  a  general  2  to  3  percent.  In  1979,  it  was  3.33  per- 
fot  the  country  as  a  whole.  Output  value  of  forestry  as  a  percentage 
of  the  gross  output  value  of  agriculture  in  various  prefectures  was  as 
follows:  7.66  percent  for  Qianyang,  6.74  percent  for  the  western  Hunan 
autonomous  zhou,  6.26  percent  for  Chenzhou,  and  5.7  percent  for  Lingling. 

For  all  prefectures  and  cities  in  northern  and  central  Hunan,  it  was  less 
than  the  average  output  value  for  the  province  as  a  whole. 

V.  Output  Value  of  the  Fishing  Industry  in  Which  Breeding  Is  Dominant 

Under  guidance  of  a  program  of  "taking  breeding  as  the  key  link  with  simul¬ 
taneous  emphasis  on  breeding  and  catching,"  the  province's  aquatic  products 
production  has  expanded  rapidly  since  liberation.  This  has  been  reflected 
in  a  year  by  year  rise  in  outputs  from  breeding,  and  a  trend  toward  decline 
in  the  curve  showing  output  from  catches.  During  the  1950 's  (1950-1959), 
aqi^tic  products  output  averaged  1,553,800  dan  annually,  56.4  percent  of’ 
which  was  from  breeding  and  43.6  percent  of  which  was  catches.  During  the 
1960's  (1960-1969),  annual  Output  averaged  1,552,000  dan,  59.4  percent  from 
breeding,  and  40.6  percent  from  catches.  During  the  1970 's  (1970-1979), 
annual  output  averaged  2,079,800  dan,  80.3  percent  from  breeding  and  19.’7 
percent  from  catches.  Comparison  of  the  1970 's  with  the  1960 's  and  1950 's 
shows  incremental  increases  in  output  from  breeding  to  have  been  81.2  and 
90.6  percent  respectively,  and  decreases  in  output  from  catches  to  have 
been  35.1  and  39.6  percent  respectively.  Thus,  despite  year  by  year 
increases  in  output  from  breeding,  as  a  result  of  substantial  decline  in 
output  from  catches,  the  province's  gross  fish  output  was  not  very  con¬ 
sistent  and  rose  only  slowly.  Average  annual  output  for  the  1970 's  was 

33.8  percent  greater  than  in  the  1950' s  and  34  percent  greater  than  in  the 
1960's. 

Province  s  freshwater  area  amounts  to  only  6 . 44  percent  of  total  land 
Slid  natural  lakes  are  rapidly  becoming  silted  and  smaller.  In  addi¬ 
tion,  water  project  construction  on  waterways  entering  lakes  has  caused  the 
flow  of  water  to  be  interrupted  or  polluted,  with  the  result  that  very  great 
changes  have  taken  place  in  fish  resources.  Output  from  catches  shows  a 
trend  toward  decline.  At  the  present  time,  the  utilization  rate  for  water 
surfaces  that  could  be  stocked  with  fish  is  fairly  low,  and  a  complete 
scientific  management  system  is  lacking.  Output  from  breeding  has  yet  to 
reach  the  levels  it  should,  with  the  result  that  the  fishing  industry  has 
accounted  for  the  smallest  percentage  of  the  gross  output  value  of  agricul¬ 
ture,  and  there  have  been  fairly  great  fluctuations.  Except  for  1959,  when 
fishing  industry  output  value  reached  a  2.07  percent  high,  in  every  other 
year  since  liberation,  the  average  percentage  has  been  lower  than  this. 
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During  the  9-year  period  between  1949  and  1957,  it  did  not  reach  1.0  percent 
and  averaged  0.36  percent.  Production  of  fresh  fish  during  the  11  years 
between  1958  and  1968  totaled  12,406,800  dan.  In  addition  to  quantities 
otherwise  disposed  of,  the  state  purchased  3,959,900  dan  during  the  same 
period  for  a  marketable  rate  of  about  32.0  percent,  and  the  fishing  industry 
provided  1.41  percent  of  the  gross  output  value  of  agriculture.  In  the  6 
years  from  1969-1974,  a  total  of  7,888,600  dan  of  fresh  fish  were  produced, 
of  which  the  state  purchased  2.1  million  dan  for  a  marketable  rate  of  26.62 
percent  and  the  fishing  industry  provided  an  average  0.8  percent  to  the 
gross  output  value  of  agriculture.  In  1975  the  percent  contribution  to 
gross  output  value  of  agriculture  by  the  fishing  industry  in  individual 
prefectures  was  as  follows;  Yueyang,  1.8  percent;  Hengyang,  1.44  percent; 
Yiyang,  1.02  percent;  Changsha  City,  0.98  percent;  and  all  other  prefec¬ 
tures  and  cities  in  the  province  less  than  the  average  for  the  province. 

In  1979,  the  province’s  fishing  industry  amounted  to  only  0.82  percent  of 
the  gross  output  value  of  agriculture. 

4.  Expansion  of  Production  Produces  Curve  Rise 

Since  the  founding  of  the  nation,  the  province's  agricultural  production  has 
steadily  moved  forward  with  a  494  percent  rise  in  the  province's  gross  output 
value  of  agriculture  for  1979  versus  1949,  or  an  average  annual  6.1  percent 
increase.  Gross  output  value  of  agriculture  for  1979  versus  1965  was  189.63 
percent,  an  average  annual  increase  of  3.6  percent.  (Table  29) 


Table  29.  Speed  of  Development  of  Individual  Agricultural  Sectors  for  the 
Whole  Province 
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Speed  of  development  of  four  major  representative  items  in  the  farming  indus¬ 
try  and  the  livestock  raising  industry,  namely  grain,  edible  oil,  cotton, 
and  hogs,  as  Well  as  development  of  commune  and  brigade  enterprises  is 
summarized  below  as  follows: 
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Grain  production.  During  the  20  years  between  1950  and  1970,  grain  output 
averaged  more  than  21  billion  jin  per  year  including  1960  and  1961  when  it 
declined  for  2  years  as  a  result  of  temporary  difficulties.  In  1971,  it 
suddenly  began  to  break  the  30  billion  jin  mark.  In  1979,  it  reached  44.363 
Million  jin,  which  was  a  348  percent  increase  over  1949  for  an  average  annual 
^•2  percent  rate  of  increase.  Grain  yields  per  unit  of  area  were  1,011  jin 
in  1979,  which  was  2.6  times  greater  than  in  1949,  and  more  than  the  propor¬ 
tional  growth  in  gross  output  of  grain.  The  situation  in  grain  output  per 
capita  was  as  follows:  849  jin  in  1979,  versus  427  jin  in  1949  for  a  98.8 
percent  increase,  or  an  average  422  jin  per  capita.  Since  the  1970's, 
commune  and  brigade  reserves  for  the  province  as  a  whole  have  increased  to 
more  than  3  billion  jin  from  the  somewhat  more  than  1  billion  jin  at  the 
outset.  Contributions  to  the  state  amount  to  more  than  5.75  billion  jin 
annually.  In  1979,  the  province  provided  8.225  billion  jin,  or  18.5  percent 
^obal  output.  Between  1970  and  1979,  the  province's  grain  output 
increased  5.5  percent  annually  making  Hunan  one  of  seven  provinces  with  a 
fairly  rapid  speed  of  development.  During  the  2  years  1978  and  1979,  gross 
output  climbed  to  41.7  billion  jin  and  44.3  billion  jin  respectively.  This 
was  a  yield  of  more  than  1,000  jin  per  mu  of  cultivated  land. 


Cb)  fiMMI 


Figure  13.  Curve  Graph  Showing  Area  Planted  and  Gross  Output  of  Grain  in 
the  Province  Over  the  Years 


Key: 

a.  Area  sown  (10,000  mu) 

b.  Output  (100  million  jin) 

Because  of  the  large  amount  of  rain  that  falls  during  the  sowing  and  sprout¬ 
ing  seasons,  plus  the  lack  of  flat  land  in  the  province,  Hunan  Province's 
cotton  production  cannot  compare  with  that  of  cotton  growing  areas  north  of 
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the  Chang  Jiang.  However,  comparison  of  the  period  before  and  after  libera¬ 
tion  shows  two  great  changes  as  having  taken  place  as  follows:  One  was  a 
rapid  speed  of  development,  and  the  other  was  relative  concentration.  The 
lower  reaches  of  the  four  rivers  and  the  lake  plain  in  northern  Hunan 
developed  into  fairly  large  area  commodity  cotton  growing  regions  in  the 
province.  Many  counties  in  central  Hunan* s  hill  and  basin  lands  increased 
their  cotton  growing  areas  while  many  counties  in  southern  and  western  Hunan 
curtailed  their  cotton  output.  In  order  to  assure  a  certain  cotton  growing 
area  and  total  output  for  the  province,  as  well  as  in  order  to  foster  local 
production  for  self-sufficiency,  when  faced  to  a  certain  extent  with  the 
necessity  to  plant  in  scattered  places  everywhere,  the  tendency  was  to  grad¬ 
ually  concentrate  production  from  around  the  edges  of  the  province  to  the 
central  and  northern  parts  of  it,  and  particularly  to  concentrate  it  grad¬ 
ually  in  each  of  the  counties  around  the  lakes. 


Figure  14.  Curve  Graph  Showing  Area  Sown,  Output  and  Amount  of  State 
Procurement  of  Cotton  Over  the  Years  in  the  Province 


Key: 

a.  Area  sown  (10,000  mu)  c.  Area  sown 

b.  Gross  output  and  amount  of  state  d.  Gross  output 
procurement  (10,000  dan) 

In  the  process  of  expanding  cotton  production,  wavelike  ups  and  downs  occur¬ 
red.  In  1951,  2.39  million  mu  were  sown  to  cotton,  and  output  totaled 
586,000  dan  to  beat  the  all-time  high  pre-liberation  record  year  of  1941. 
From  this  time  forward  up  until  the  early  1960* s,  only  an  average  1.3 
million  mu  was  planted  each  year,  for  an  output  of  about  400,000  dan.  Later 
on  remarkable  growth  took  place,  and  during  the  last  several  years,  in  par¬ 
ticular,  output  has  increased  fairly  rapidly.  Despite  a  reduction  in  the 
area  planted  in  1975,  output  remained  about  the  same  as  in  1974  totaling 
1.9  million  dan,  which  was  double  the  1965  output  for  an  annual  6.6  percent 
increase.  That  year  yields  of  ginned  cotton  averaged  68  jin  per  mu  for  the 
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province  as  a  whole,  and  in  128  communes  in  9  counties  (or  towns),  yields 
were  greater  than  100  jin  per  mu  providing  the  country  with  1,676,300  dan, 
or  88.2  percent  of  gross  output.  In  1979,  a  2,412,300  mu  area  of  the 
province  was  planted  to  cotton,  360,000  mu  less  than  in  1975,  yet  gross  out¬ 
put  reached  1,874,400  dan.  Acting  on  the  basis  of  the  principle  of  "suiting 
general  methods  to  local  situations  for  appropriate  concentration,"  during 
the  spring  of  1980  both  the  province  and  prefectures  readjusted  some  of  their 
cottonfield  patterns.  The  cotton  growing  area  of  Changde  and  Yueyang  prefec¬ 
tures  increased  by  340,000  mu,  and  315,000  mu  of  scattered,  low  yield  cotton 
growing  areas  were  no  longer  used  for  cotton.  For  some  time  to  come,  the 
province's  cottonfield  area  will  remain  stable  at  2.5  million  mu,  output 
iucreased  mostly  by  increasing  yields  per  unit  of  area. 

The  area  sown  to  oil-bearing  crops  was  increased  to  4,201,800  mu  in  1958. 
Prior  to  and  subsequent  to  this  time,  the  area  was  less  than  this  figure  and 
fluctuated  around  it.  Maximum  output  of  various  kinds  of  oil-bearing  crops 
was  as  follows;  an  increase  in  output  of  rapeseed  from  1.36  million  dan  in 
1977  to  4,574,000  dan  in  1979.  Peanut  output  was  1,235,500  dan  in  1969  and 
sesame  output  was  219,800  dan  in  1979.  The  years  of  maximum  output  for 
these  two  crops  occurred  after  the  close  of  the  1960's.  Rapeseed  accounted 
for  the  greatest  percentage  of  the  three  oil-bearing  crops  in  both  area 
planted  and  gross  output  (Figure  15).  Between  1966  and  1970,  for  example, 
rapeseed  accounted  for  more  than  75  percent  of  the  total  area  sown  to  oil- 
bearing  crops,  and  reached  83  percent  in  1979,  when  output  was  80  percent  of 
gross  output  of  oil-bearing  crops.  Furthermore,  peanuts  and  sesame  seeds 
were  used  mostly  as  nonstaple  foods  while  rapeseed  accounted  for  about  22 
percent  of  the  edible  vegetable  oil  used  in  the  province.  Since  the  1970 's, 
attention  has  been  devoted  to  expanding  the  rapeseed  growing  area  and  raising 
output.  In  1979,  gross  output  of  rapeseed  totaled  4,574,000  dan,  the  all- 
time  high  and  a  168.9  percent  increase  over  1965.  The  overall  situation  in 
development  of  edible  vegetable  oil  (including  tea  oil,  rapeseed  oil,  peanut 
oil,  sesame  oil,  and  cotton  seed  oil)  was  a  gross  output  of  2,793,100  dan  in 

1975,  which  was  234  percent  more  than  in  1949,  or  an  average  3.3  percent 

annual  increase.  In  1975,  479,500  dan  of  edible  oil  was  contributed  to  the 
state,  more  than  half  the  gross  output  of  1949. 

Hog  production  has  developed  fairly  rapidly.  During  the  3  years  prior  to 
1966,  hog  raising  averaged  less  than  16  million  head  per  year.  Thereafter, 
the  yearly  average  was  more  than  20  million  head.  During  the  3-year  period 
1975-1977,  it  held  at  around  30  million  head.  Feeding  of  hogs  and  grain 
3.re  closely  linked  in  Hunan  Province.  Comparison  of  Figure  13 

with  Figure  16  shows  the  rise  and  fall  of  curves  on  both  to  be  substan¬ 

tially  identical.  To  some  degree  this  reflects  the  mutual  relationship 
between  supply  and  demand  and  a  chain  relationship.  For  example,  in  1974, 
1.828  billion  jin  of  feed  grain  was  used  mostly  for  hog  raising.  Estimates 
based  on  the  number  of  head  of  larger  livestock  animals,  hogs,  sheep  and 
goats  in  the  province  during  1975  show  an  output  of  more  than  181.9  billion 

^3.1  kinds  of  manure  for  the  year,  hog  manure  accounting  for  76  percent 
addition,  most  areas  are  in  the  habit  of  spreading  straw  as  bed¬ 
ding  for  pens,  which  produces  barnyard  manure  that  can  provide  large  quanti¬ 
ties  of  organic  fertilizer  to  fields.  The  33  counties  (or  municipalities)  in 
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Key: 

a.  Area  sown  (10,000  mu) 

b.  Gross  output  (10,000  dan) 

c.  Area  sown  to  oil-bearing  crops 

d.  Area  sown  to  rapeseed 

e.  Gross  output  of  rapeseed 


Figure  15.  Curve  Graph  Showing  Area  Sown  to  Oil-Bearing  Crops,  Area  Sown  to 
Rapeseed,  and  Gross  Output  of  Rapeseed  for  the  Province 
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Key: 

a.  Numbers  grown  (10,000  head) 

b.  Numbers  in  inventory  and 
removed  from  inventory 
(10,000  head) 

c.  Numbers  grown 

d.  Numbers  in  inventory 

e.  Numbers  removed  from  inventory 


Figure  16.  Curve  Graph  Showing  Figures  for  Hogs  Grown,  Numbers  in  Inventory, 
and  Number  Removed  From  Inventory  Over  the  Years  for  the  Province 
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the  province  that  produced  grain  yields  of  from  900  to  1,100  jin  per  mu  in 
1975  raised  an  average  0.7  head  of  hogs  per  mu  or  as  many  as  more  than  1.5 
head  per  mu.  For  4  years  in  a  row.  Ningxiang  County  had  "one  hog  for  each 

person,  and  in  1974  it  had  "one  hog  per  mu."  Total  grain  output  for  that 

percent  higher  than  in  1965  and  24  percent  higher  than 
M  1970,  while  the  number  of  hogs  being  raised  increased  1.8-fold  over  1965. 
^is  shows  an  objective  law  of  more  grain-more  hogs,  more  manure-more  grain. 
This  has  been  clearly  demonstrated  in  the  development  of  Hunan  Province's 
agricultural  production.  In  1975  the  province  raised  a  total  of  31,018  800 
hogs,  78  percent  more  than  in  1965  for  an  annual  5.9  percent  rate  of 

increase,  an  average  0.6  head  per  mu,  and  an  average  3.7  head  per  household. 

even  counties  (or  cities)  had  either  one  hog  per  person  or  one  hog  per  mu. 
During  the  2-year  period  1978-1979,  the  number  of  hogs  being  raised  rose 
respectively  to  33,632,600  and  37,460,000  head. 

Commune  and  brigade  enterprises  have  developed  very  rapidly  since  1970. 
Income  from  commune  and  brigade  enterprises  throughout  the  province  has 
increased  by  more  than  30  percent  annually.  In  1976,  all  people's  communes 
and  more  than  96  percent  of  production  brigades  in  the  province  operated  a 
total  of  more  than  126,000  commune  and  brigade  enterprises  (a  17-fold 
increase  over  1958)  for  annual  earnings  of  1.5  billion  yuan  (a  26-fold 
increase  over  1965),  and  accounting  for  20  percent  of  gross  earnings  for 
the  three-level  commune  system.  Development  of  commune  and  brigade  enter¬ 
prises  has  played  a  fine  role  in  making  full  use  of  natural  resources,  in 
improving  the  small-scale  agricultural  economy,  in  promoting  the  mechaniza- 
^g^ic'ilture,  and  in  making  the  rural  economy  thrive.  As  of  the  end 
of  1979,  the  province  had  a  total  of  126,500  commune  and  brigade  enterprises 
with  earnings  of  more  than  2.84  billion  yuan  or  more  than  33  percent  of 
people  s  commune  gross  earnings. 

To  summarize  the  foregoing,  what  are  the  several  major  problems  existing 
today  in  Hunan  Province's  agricultural  production? 

(1)  Not  Wholly  Sensible  Pattern  of  Agricultural  Production 


Hunan  Province  has  a  diversified  and  all-around  agriculture  made  up  of  farm¬ 
ing,  forestry,  animal  husbandry,  sideline  occupations,  and  the  fishing 
industry.  In  an  overall  sense  it  is  "large  and  all-embracing,"  not  lacking 
in  any  particular.  Most  communes  in  every  prefecture  and  county  are  also 
smll  and  all-embracing,"  having  everything.  How  to  properly  plan  the 
relationship  between  unified  planning,  and  to  suit  overall  methods  to 
specific  situations  in  accordance  with  local  realities  and  to  properly 
centralize  the  relationship  between  commodity  production  and  production  for 
self-sufficiency  in  all  jurisdictions  is  still  being  explored. 


Hunan  Province  is  a  major  grain  producing  region  south  of  the  Chang  Jiang 
j  paddy  rice  predominates;  it  bears  responsibility  both  for  self- 
sufficiency  in  food  and  for  commodity  production.  However,  for  a  long  time 
attention  has  been  devoted  to  grain  to  the  neglect  of  everything  else.  In 
various  different  places,  grain  has  elbowed  forestry  aside  in  some  cases  and 
forests  have  been  destroyed  to  clear  the  land  for  farming.  In  some  cases. 
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the  growing  of  grain  has  put  pressure  on  the  fishing  industry  as  lakes  have 
been  reclaimed  for  the  transplanting  of  rice  seedlings.  It  has  not  been 
possible  to  take  full  advantage  of  the  land  or  to  use  materials  to  the  full. 
Economic  diversification  has  proceeded  slowly  while  grain  has  not  been  in 
plentiful  supply  either.  Since  the  middle  of  the  1960’s,  more  than  75  per¬ 
cent  of  the  total  wetland  area  has  grown  two  crops  of  paddy,  and  within  a 
fairly  short  period  of  time  this  practice  has  been  ill-advisedly  spread 
without  regard  for  the  region  or  conditions.  Practice  attests  that  it  is 
better  to  grow  one  crop  rather  than  two  crops  in  high,  cold  mountain  regions, 
and  two  crops  do  better  than  three  in  low-lying  wet  fields.  Most  places  pay 
scant  attention  to  dryland  grain  production  or  production  of  spring  grain. 

They  do  not  watch  wetland  and  dryland  crop  rotation,  or  a  combination  of  use 
and  nurture  of  the  land.  There  are  very  great  variations  from  place  to  place 
in  the  farming  system  and  planning  of  varieties  to  be  grown. ^  Farming  methods 
go  in  and  out  of  vogue,  and  there  is  equivocation.  Since  things  are  done 
without  regard  for  objective  laws,  the  natural  environment’s  ecological  bal¬ 
ance  has  been  destroyed,  and  the  inherent  relationship  among  individual  agri 
cultural  sectors  has  been  hurt  giving  rise  to  a  series  of  vicious  cycles. 

Some  places  not  only  use  scarce  mountain  forests  for  firewood  and  eat  scarce 
fish  from  nearby  waters,  but  even  have  low  standards  for  their  grain  rations, 
producing  it  at  a  high  cost,  gaining  few  real  benefits.  During  the  1960’s, 
production  costs  in  the  province  amounted  to  about  25  percent  of  agricultural 
expenses;  during  the  1970’ s,  the  amount  rose  to  more  than  30  percent.  In 
1975  average  grain  yields  per  mu  of  cultivated  land  and  average  per  capita 
grain  output  increased  by  85  jin  and  13  jin  respectively  as  compared  with 
1971;  however,  grain  and  net  income  per  capita  conversely  dropped  by  18  jin 
and  6.10  yuan  respectively.  Even  though  numerous  communes  and  brigades 
increased  output,  they  did  not  raise  earnings.  In  1976,  Hunan  Province 
stood  fourth  in  the  country  in  total  grain  output  and  sixth  in  its  contribu¬ 
tion  of  grain  to  the  country;  however,  it  stood  19th  in  average  per  capita 
earnings  distributions. 

Cash  crops  currently  account  for  only  between  6  and  7  percent  of  the  total 
planted  area,  and  they  are  grown  in  relatively  concentrated  places,  but  some 
are  very  dispersed.  Within  the  same  major  production  area,  a  situation  of 
disarray  and  confusion  exists.  In  1975,  cotton  was  grown  in  101  counties 
and  cities  in  the  province  for  yields  averaging  68  jin  per  mu.  Maximum 
yields  of  144  jin  per  mu  came  from  Anxian  County  in  the  lake  region,  and 
minimum  yields  of  only  16  jin  per  mu  came  from  Huayuan  County  in  western 
Hunan,  a  nine-fold  difference  between  highest  and  lowest.  Taoyuan,  one  of 
the  cotton  production  base  counties  in  northern  Hunan,  planned  a  162,000  mu 
cottonfield  area  for  1978  scattered  over  60  communes  and  95  percent  of 
production  brigades  and  production  teams  in  every  county  where  natural  con¬ 
ditions  varied.  In  some  cases  the  area  actually  planned  exceeded  plan  one  or 
two  fold.  Some  places  suitable  for  the  growing  of  hemp  had  to  grow  cotton. 
Cotton  yields  averaged  between  20  and  40  jin  per  mu.  In  1978,  with  the 
exception  of  Changde,  Yiyang,  and  Yueyang  prefectures  where  cottonfields 
were  fairly  concentrated,  dispersed  cotton  growing  areas  accounted  for  31.8 
percent  of  the  total  cotton  growing  area  but  for  only  22.5  percent  of  out¬ 
put,  and  total  amount  of  state  procurement  was  only  18.3  percent.  During 
spring  1980,  the  province  reduced  some  of  the  low  yield  cotton  growing  area 
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in  mountain  and  hill  regions,  and  increased  the  growing  of  cotton  in  the  lake 
region  of  the  northern  part  of  the  province  by  more  than  300,000  mu.  Some 
counties  also  readjusted  their  cottonfield  patterns.  This  worked  well  in 
increasing  cotton  output.  There  are  an  additional  500,000  to  600,000  mu  of 

dispersed  low-yield  cottonfields  throughout  the  province  awaiting  gradual 
readjustment  in  the  future.  ‘luudi 

In  the  development  of  forests,  some  problems  exist  in  forest  regions  by  lack 
orientation  and  inability  to  suit  particular  trees  to  particu¬ 
lar  l^inds  of  land.  Mang  Shan  in  southern  Hunan  is  one  of  the  province’s 

ZiZrt  ^  some  of  the  mountain 

sts  were  cut,  with  fir,  pine  or  other  tree  varieties  being  planted  to 

established  primeval  forest  ecological  balance  was 
thus  destroyed  in  these  areas,  and  this  clearly  gave  rise  to  a  shortage  of 
water  resources  in  mountain  ravines,  and  some  work  zones  even  had  trouble 
getting  drinking  water.  The  red  hill  region  of  central  Hunan  is  a  land  of 
tea  oil  and  tea.  It  is  also  suited  to  quick  growing  tree  species  such  as 
msson  pine  as  well  as  to  some  oil  producing  trees,  firewood  forests,  and 
fertilizer  forests.  But  some  places  have  used  the  hills  for  the  plantine 
of  large  tracts  of  nothing  but  fir  forests,  and  the  amount  of  labor  used 
during  the  early  stages  was  more  than  10  times  as  much  as  is  required  to 

in  mountain  regions.  The  total  biomass  of  fir  trees  near  mature 
forests  IS  half  as  great  as  that  of  fir  trees  of  the  same  age  in  mountain 
pons.  The  percentage  of  biomass  of  dried  fir  timber  from  hills  is  low 
hnt  the  prcentege  of  stem  and  leaf  biomass  is  high  and  the  timber  output 
rate  is  low,  which  shows  that  the  growing  of  firs  on  hills  is  generally  not 
as  pod  as  growing  them  on  mountains.  Northwestern  Hunan  is  an  optimum 
pologically  suipWe  area  for  economic  forests  such  as  tung  and  Chinese 
alpw  trees,  pd  it  is  also  an  important  tung  oil  base  in  the  country.  For 
varips  hiporical  reasons,  this  region’s  tung  oil  output  has  never  revived 
to  the  maximum  prewar  level. 


(2)  Wide  Disparity  in  Proportions  Among  Sectors 

farming  has  always  held  an  overwhelmingly  predominant  posl- 
output  value  from  farming,  forestry,  animal  husbandry, 
pdeline  occuptions,  and  fisheries,  all  other  sectors  accounting  for  Lly 
spll  ppporpons  of  output  value.  This  has  reflected  the  clear  lack  of 
divers  if  icapon  of  the  economic  structure  in  agriculture,  and  the  very  ereat 
proportional  imbalance  within  it.  ^  ® 

the  10-year  priod  from  1966-1975,  generally  the  following  situation 
obtaped  wip  regard  to  the  gross  output  value  of  agriculture  for  the 
propnp:  Farming  accounted  for  67  percent,  forestry  for  4  percent,  animal 
husbandry  for  13.5  percent,  sideline  occupations  for  14.5  percent,  and  the 

^  percent.  In  recent  years  output  value  of  both 
farming  and  pimal  husbandry  have  risen  slightly  while  it  has  declined 

morrtr°"l0^f  iT  others,  the  disparity  running  from  several  fold  to 
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Within  farming,  output  value  of  grain  crops  has  consistently  held  a  command¬ 
ing  position.  During  the  aforementioned  10-year  period,  gram  accounted  for 
SoTs  percent  of  the  output  value  of  farming  while  other  crops  (xncludmg 
soybeans,  melons  and  vegetables,  green  manure,  tea,  mulberry,  and  fruit) 
collectively  accounted  for  11.3  percent.  Cash  crops  accounted  for  only  4.9 
percent.  In  recent  years,  cash  crops  have  been  planted  on  only  9  percent  of 
cultivated  land  and  have  accounted  for  only  9.8  percent  of  gross  output  value, 
both  of  which  are  below  the  national  average.  The  percentage  of  co^odities 
has  generally  been  only  about  65  percent  of  output  except  for  a  small  number 
[of  commodities]  that  has  been  higher. 

Hunan  has  vast  mount ainland s ,  but  insufficient  attention  has  been  given  their 
use.  The  kinds  of  trees  in  forested  areas  are  of  single  kinds,  and  trees  in 
the  same  forest  are  at  various  ages  of  development.  No  improvement  has  been 
made  to  most  sparsely  treed  or  remnant  forests,  or  to  scrub  forests.  Many 
barren  mountains  suitable  for  afforestation  and  many  blank  spots  in  the  four 
besides  [beside  streams,  roads,  villages,  and  houses]  have  not  been  plante 
to  trees,  and  the  red  hill  lands  even  more  obviously  lack  vegetation  cover. 

As  a  result  of  the  gross  overcutting  of  forest  trees,  the  number  of  counties 
in  the  province  that  produce  timber  has  dropped  from  88  during  the  period 
immediately  following  liberation  to  the  present  68,  and  the  number  of  coun¬ 
ties  that  supply  timber  to  the  country  has  declined  from  61  to  43.  ihe 
number  of  counties  simply  selling  timber  has  increased  from  12  to  34.  As  a 
result  forestry  production  has  fallen  into  an  abnormal  state  in  which  felling 

exceeds  afforestation. 


The  mainstay  of  animal  husbandry  production  is  the  raising  of  hogs.  Local 
hog  species  are  numerous  and  complex,  and  most  are  characteristica  y  very 
fatty  or  are  a  mixture  of  fat  and  flesh  and  of  little  significance  in 
foreign  trade.  In  addition,  hog  output  is  inextricably  bound  up  with  gram 
production,  so  the  raising  of  hogs  is  clearly  governed  by  fluctuations  in 
the  availability  of  grain.  The  province  has  a  considerable  amount  of  grass 
land  resources  and  plentiful  crop  stalks  and  stems  that  are  not  use  o  e 
full.  There  has  not  been  enough  attention  to  developing  grass  eating  live¬ 
stock  such  as  cows,  sheep  and  goats,  and  rabbits,  and  the  pace  of  animal 
husbandry  production  has  not  been  fast. 


In  commune  and  brigade  industrial  sideline  production,  insufficient  attention 
has  been  given  to  the  suiting  of  general  methods  to  local  situations,  to 
acquiring  raw  materials  locally,  to  the  processing  of  products,  and  to  using 
things  in  multiple  ways.  Numerous  contradictions  exist  between  farming  and 
sideline  occupations,  and  among  production,  supply,  and  marketing.  Earnings 
are  low;  accumulations  are  few;  and  a  strong  foundation  does  not  yet  exist. 


In  the  fishing  industry,  the  catching  of  fish  is  on  the  decline  while  the 
breeding  of  fish  is  on  the  rise.  Nevertheless,  water  surfaces  that  could  be 
used  are  not  being  used  to  the  full;  intensive  use  of  water  surfaces  is  even 
less;  and  yields  per  unit  of  area  are  low  and  inconsistent. 


99 


(3)  Substantial  Fluctuations  From  One  Year  to  Another 

During  the  30  years  since  the  founding  of  the  nation,  the  province's  aeri- 
cultural  production  has  risen  in  a  curve  containing  peaks  and  troughs  It 

anotherwUhS  Se^f  one  year  to  another  and  from  one  season  to 

another  within  the  same  year  instead  of  maintaining  steady  increases. 

staSstLJl°dffrf  disasters  have  had  a  widespread  effect.  Incomplete 

percent  S  f  past  30  years  show  an  average  3.21  million  mu,  or  8 

«  wetland  area,  affected  by  floods  annually  causing 
20  pLcent  of  Jhe  output.  An  average  8.15  million  mu,  or 

ine  S Tl  62  ”  affected  by  drought  annually  result- 

g  in  a  1.62  billion  jin  reduction  in  output.  Taken  together,  the  two  kinds 

of  this^aSa  million  mu  area,  with  about  50  percent 

droi^ht  PvPr.  ?  ®  disaster  area.  Generally  speaking,  there  is  one  maior 

cen^rLuItlL  T  ^  causing  a  7  to  8  per- 

oSputf  t^r^o  •  (figured  in  terms  of  1976 

Sble  30)  serious  years. 

Table  30.  Effects  of  Serious  Floods  and  Droughts  in  Hunan 


(i)  ^ 


(j)  * 


(k)  ^ 


(b)  * 

(c)  HI 

9: 

(d)  # 

f)  m  fi 

:§)*  ^ 

(f)W  n 
CSV) 

(g?*  ^ 

(f)M  V. 

321 

4.76 

81S 

16.2 

1136 

1196 

44.03 

2981 

52.78 

3081 

1954 

1954 

I960 

1971 

1960 

(g)*  ^ 


a.  Kind  of  disaster 

b.  Flood 

c.  Drought 

d.  Total 
e*  Damage 

f •  Area  (10,000  mu) 


Reduction  in  output  (100  million 
jin) 

Particulars 

Average 

Maximum 

Year 


The  "three  cold  spells"  (the  spring  cold  spell  during  March  and  April  low 
tOTperatures  during  May.  and  the  cold  dew  winds  of  September)  Lh  year 

tiral  irS.^ct*  frequently  cause  grievous  losLs  for  agricul- 

i  Annually  about  100  million  jin  of  early  rice  seeds^ot 

rottfr^f  t  spring  of  1972,  more  than  300  million  jin 

^^if  rice  development  of 

^f  dlff%r:StL‘^^r'r.'^"  panicles  Z  S"t\1  stage 

®  booting,  causing  a  loss  of  200  jin  per  mu.  The  cold 

dew  winds  following  the  onset  of  autumn  also  frequently  cause  deterioration 

increase  in  the  number  of  empty  glumes  and  a  decrease  in  yields.  Disease  and 
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insect  dsmge  esch  year  cause  a  1  to  1.5  billion  Jin  loss  in  paddy  rice  out- 
put  alone.  Thanks  to  natural  causes  and  insufficient  h^n  attention, 

"three  lows"  result  everywhere,  namely  low  yields  from  dryland  grain,  low 
yields  from  spring  grain,  and  low  yields  from  late  crop  rice. 

In  many  places  forests  have  been  destroyed  by  the  rec^ess  clearing  of  land 
to  expand  farming.  In  1958,  27.7  percent  of  the  province  s  total  land  area 
was  eroded,  9  percent  of  it  seriously.  Despite  efforts  to  heal  the  damag  , 
the  scars  still  remain  and  the  damage  continues.  Each  year  170  million  tons 
to^oU  is  washed  away  throughout  the  province.  This  is  ^ht 

of  the  cultivated  soil  layer  from  800,000  mu  of ^ land.  During  the  11  year 
period  1967-1977,  the  four  rivers  annually  carried  an  average  of  abou  . 
million  tons  of  silt  into  Dongting  Hu,  a  34.2  percent 

with  the  previous  11  years.  Each  year,  on  the  average,  165  million  °f 

silt  enters  the  Chang  Jiang  at  the  Three  Gorges,  causing  ^ 

than  60  000  mu  of  delta  deposit  each  year  at  Dongting  Hu.  This  silting  plu 
Ws  r^clLatiL  of  land  from  the  lake  resulted  in  the  lake  covering  an  area 
of  only  2,740  square  kilometers  in  1977.  This  was  a  37  ^°Dur- 

area  and  a  39.2  percent  reduction  in  water  storage  capacity  from  '  , 

ing  late  summer  and  early  autumn,  the  rivers  reach  flood  crest  and  the  lake 
region  becomes  prone  to  flood  and  waterlogging  calamities.  As  a  result  of 
silting,  12  large  reservoirs  in  the  province  (including  the  Tuoxi  and 
Baiyutfn  reservoirs)  have  had  their  capacity  reduced  from 

billion  cubic  meters  to  114  million  cubic  meters.  Each  year  of  ^ 

province's  wetland  area  becomes  covered  with  silt  and  yellow  mud.  Today 
percent  of  cultivated  land  is  unable  to  deliver  a  harvest  despite  drought 

or  flooding. 

In  Hunan  Province,  flooding  and  drought  are  the  principal  f f ’ 

which  explains  the  serious  degree  to  which  the  natural  ®  f 

damaged/  In  addition,  lack  of  farmland  capital  construction 
technical  measures  to  withstand  disasters  has  meant  even  less  ability  to  wit 
stand  drought  and  floods.  Statistics  show  that  in  the  30  years  since  lib 
eration,  grain  output  increased  in  19  and  decreased  in  7  fluctuating  around 
3  and  4  billion  jin.  Cotton  output  increased  in  only  9  years  and  decreas 
in  13,  rising  and  falling  around  the  300,000  to  400,000  dan  mark. 

(4)  Marked  Differences  From  One  Region  to  Another 

The  province’s  56  counties  (or  cities)  t^t  lie  in  mountain  or 
regions  cover  60  percent  of  the  province  s  total  land  area  and  contain  a 
43  percent  of  its  cultivated  land.  The  49  counties  (®^ties  and  toms)  in 
hill  and  flatland  areas  cover  40  percent  of  the  province  s  total  land  area 
and  contain  57  percent  of  its  total  cultivated  land. 

In  1979,  the  province’s  grain  yields  averaged  1,011  jin  per  mu,  while  yields 
in  mountain  regions  were  about  120  jin  per  mu  less  than  the  provincial  aver¬ 
age.  In  four  counties  yields  averaged  less  than  700  jin.  In  , 

Prefecture  and  in  the  autonomous  zhou  in  western  Hunan,  grain  yields  ^^raged 
only  570  jin  and  net  income  averaged  only  82.6  yuan  per  capita.  This 
jin  and  9.70  yuan  lower  respectively  than  the  provincial  average.  In  6.4 
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ItTitT  teams,  grain  yields  averaged  less  than  400  jin  per 

tSi  50  vuL“  D  production  teams  average  net  income  was  less 

than  50  yuan.  During  the  5-year  period  1970-1974,  the  province's  market- 

perLS%"nr"^'®  averaged  better  than  20  percent,  while  it  was  about  17 
Sorteamrir''"  “  regions.  The  state  had  to  sell  grain  back  to  produc- 
I  some  counties  after  state  purchase  quotas  had  been  fulfilled 
so  their  net  contribution  was  slight.  j-uiiiiiea, 

1^1979^ production  for  individual  prefectures 
holding  a  leadfno^  central  Hunan  and  most  parts  of  northern  Hunan 

onifi  ®  s  leading  position,  while  western  Hunan  and  the  mountain  regions  of 
southern  Hunan  lagged  behind.  This  is  a  damaging  legacy  resultinrSZ  fhf 

r  ainLuSs 

ot  permit  full  benefit  to  be  derived  from  local  advantages. 

°  disparity  aoong  large  regions,  but  even  within  the  sane 
eglon  outputs  from  fields  and  crops  are  very  unbalanced.  Between  one 
county  and  another,  there  is  a  one  or  two  fold  difference  in  some  units 
folded production  team  and  another  there  may  be  a  three  or  four 
beiow  1979,  15.56  percent  of  all  counLes  had  grai^yiSL 

Production^ percent  had  grain  yields  below  700  jin. 

percent  of  ntr®  ''J  only  4.75 

than  70  vuan  teams,  and  26.18  percent  had  net  incomes  of  less 

brigades^is  not  impoverished  communes  and 

tuSind  aLthL!  ’  development  is  very  balanced  between  one  prefec- 
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Comparison  of  Grain,  Cotton,  and  Hog  Output  for  All  Prefectures  in  Hunan  Province 


Key: 

a.  Prefecture 

b.  Whole  province 

c.  Shaoshan 

d.  Xiangtan 

e.  Yueyang 

f.  Yiyang 

g.  Changde 

h.  Lianyuan 

1.  Shaoyang 
3 •  Hengyang 

k.  Chenzhou 

l.  Llngling 

m.  Qlanyang 

n.  Autonomous  zhou 

o.  Changsha  City 

p.  Zhuzhou  City 

q.  Hengyang  City 

r.  Xiangtan  City 

s .  Shaoyang  City 

t.  Proportion  of  agricultural  population 

u.  Proportion  of  gross  grain  output 

V.  Proportion  of  gross  cotton  output 
w.  Proportion  of  total  niomber  of  hogs  raised 

X.  Proportion  of  total  number  of  hogs  in  inventory 

y.  Average  output  per  capita  of  agricultural  population 

z.  Percent  of  province  as  a  whole 

aa.  Team  ranking 

ab.  Grain 

ac.  Cotton 

ad.  Hogs  raised 

ae.  Number  of  jin 

af.  Number  of  head 

ah.  Hogs  in  inventory 

ai.  Note:  Shaoshan  Prefecture  is  now  a  part  of  Xiangtan  County. 
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I 


and  Avenues  of  Development  of  Agricultural 


Fourth  Section. 
Production 


Direction 


Hunan  Province  has  made  unprecedented  achievements  in  agrxcultural  productxon 
in  the  course  of  building  the  four  socialist  modernizations,  and  has  laid 
fine  foundation  for  future  development.  Nevertheless,  quite  a  few  contradic 
tSns  anfwearspoL  still  exist  in  the  speed  of  development  of  agricultural 

S  increasing  gnantlties  of  enrirr 

labor  productivity  rates,  and  in  how  to  concert  development  of  the  entire 
national  economy  with  the  people’s  ever  increasing  needs.  The  crux  of  the 
problem  lies  in  the  still  very  low  level  of  agricultural  modernization,  in 
the  lack  of  thoroughgoing  change  in  the  traditionally  undiversifiedstru 
of  the  agricultural  economy,  in  the  insufficient  clarification  of  the  charac 
teristics  of  major  resources  and  of  their  composition  and  distinctions,  and 
in  the  failure  to  establish  a  stable  agricultural  ecological  system.  Thes 
situations  are  facing  a  new  historical  turning  point,  requiring  the  elimina 
tion  of  disadvantages  and  the  promotion  of  advantages,  and  the  carrying  out 
of  a  new  transformation  and  development. 


1.  Strategic  Program  for  Development  of  Agricultural  Production 


Agriculture  is  the  foundation  of  the  national  economy,  and  high 

mint  of  agriculture  is  a  fundamental  condition  for  guaranteeing  realization 

of  the  four  modernizations.  Under  guidance  of  a  program  of  . 

development  of  farming,  forestry,  animal  husbandry,  sideline  occupations  and 

forestry  and  of  "taking  grain  as  the  key  link,  all-around  development ,  suit 

ing  of general  methods  to  specific  situations,  and  appropriate  centralize 

Sin  "  it  is  necessary  to  proceed  from  the  province's  existing  foundation 

lid  ^haScSrSSS!  It  is  necessary  to  carry  out  a  combination  of  farming, 

forestry,  and  animal  husbandry  in  a  rational  pattern;  to  continue  a  firm 

Irip  on  grain  production,  vigorously  develop  economic  ^ 

various  kinds  If  commodity  production  bases  and  intensify 

formation;  to  engage  in  intensive  agriculture  directing  main 

yields  per  unit  of  area,  to  increase  output  of  products,  and  to  raise  labor 

productivity  rates. 


Building  an  Agricultural  System  That  Integrates  Farming,  ^ 

Husbandry:  Mountains  and  hills  rise  and  fall  and  rivers  crisscross  Huna 
Province.  From  large  areas  to  small  tracts,  a  three-dimensional  pattern  of 
mountains  water  and  fields  exists  everyvdiere  providing  objective  condition 
for  integkted  development  of  farming,  forestry,  and  animal  husbandry.  The 
essential  links  are  provided  for  using  forests  to  protect  farms,  animal 
husbandry  to  advance  agriculture,  agriculture  to  foster  sideline  occupations, 
and  sidSine  occupations  to  support  agriculture.  Only  the  integra¬ 

tion  of  farming,  forestry,  and  animal  husbandry  to  advance  each  other,  and 
Sl  creatSl  ald  maintenance  of  an  ecologically  balanced  natural  environment 
lill  it  be  possible  to  attain  green  mountains  and  limpid  paters,  lush  forests 
and  nlentiful  grain,  and  the  thriving  of  the  six  livestock  animals.  By  con- 
SluS  llolg  Ihese  lines,  as  a  result  of  conversion  of  biological  energy  and 
i-ViP  material  cvcle  it  will  be  possible  to  establish  a  normally  revolving 
"food  chain"  and  preserve  the  ecological  balance.  This  would  not  only  e  p 


regulate  and  cleanse  the  natural  environment,  but  once  output  of  vA-rinnc 

particularly  rtth  developmcut  of  anijrhu"! 
andry  and  fisheries  as  well  as  increases  in  other  animal  and  plant  foods 

2d  2222%^  l-prove.  and  both  2rSt 

and  needs  of  the  national  economy  could  be  assured.  ^ 

PPP'i, Production  and  Active  Development  of  Economic  Diversifica¬ 
tion:  Hunan  Province's  climate  is  temperate  and  humid,  and  It  1^^  lone 

?on2tL2“°°H-  .  2  are  a  transitional  tone  for  nature! 

ditlons.  Historically  the  province  has  been  one  of  the  major  paddv  oro- 
ducing  areas  of  the  south,  and  It  is  also  suited  as  well  forjhe  22222 

!2es!s'12  lntrodu2lon  oT 

Sest!’  2!er  c2  “  2'®'  P'  province  contain  abundant 

f  r  (power),  and  mineral  resources.  Thus  energetic 

tilS°^aS  ifparrof  objective  condi- 

continurJn  L  •  !  .  !  strategy  for  agriculture.  Firm  grip  must 

ntinue  to  be  maintained  on  grain  production.  Mountain  regions  must  grow 

bort  paddy  rice  and  dryland  grain  crops  to  attain  self-suff!c!encr2tf  some 
!h222srbe'’i2rbr''  ““  "fre  marketabL  grain 

forestry  and  affLesLr’^^  of  mountainlands,  with  major  efforts  in 

rorestry  and  afforestation,  increase  in  timber  reserves,  serious  attention  to 

development  of  woody  edible  oil  plants,  a  combination  of  fSi^J  anfrepJLt- 

wifh  SveSpmejforior  °h  products.  Simultaneous 

ZZI^  development  of  hog  and  poultry  production,  use  must  be  made  of  grassland 

deJe^  dther  fodders  forLeJgftir 

rabbltr^''Tt°is^’'^®^~^^^''''®  animals  such  as  cattle,  sheep  and  goatsf  and 
rabbits.  It  is  necessary  to  increase  the  water  surface  utilization  rate  to 

product  resources,  to  accelerate  fishing  industry  production 

ment  LrusHf  products.  There  must  be  ratioLl  develop-’ 

^  ^  natural  resources,  adaptation  of  general  methods  to 
local  circumstances  for  development  of  commune  and  brigLe  enterprises  Lod 

agrlcuUural  s232rpro!ucts, 
capitS  2cu!ul2ion  >2°”®  iD-iu^try,  and  commerce,  expansion  of 

ities!  improvement  of  agricultural  reproduction  capabil- 

Provin^e  Sfrf  °^Soil  Potential  for  Increased  Yields:  Hunan 

Vince  has  a  large  population  relative  to  available  land.  There  is  only 

reached  ir^hfL^'f and  the  saturation  point  has  been  substantially 
-  Tj  .c  JT  eclamation  of  all  land  suitable  for  agriculture  Averao-p 

ror  grain  including  592  jin  per  mu  of  paddy,  and  243  iln  ner  mu  of  ert-Ainc 

^6^  mu’fir  A,  ^  1°""  rapeseed,  186  jin  per  mu  for  ramie,  and  6,164  jin 

Lme  ruSLrileJr^'  ‘"’"T  are  not  high,  and 

potentlnl  for  increased  yields  is  still  very  grea2  ihS  tSI  f222g 
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industry  should  not  Seek  to  clear  new  land  to  increase  the  ^ivated  area 
or  to  rLlaitn  lakes  to  make  fields,  but  should  strive  instead  to  stabilize 
and  build  up  existing  cultivated  land,  adopt  intensive  farming  methods,  and 
take  the  path  of  primarily  increasing  yields  and  gross  output. 

The  province's  mountainlands  account  for  half  its  total  area,  and  mountains 
and  hills  together  cover  70  percent  of  the  total  area,  or  an  average  of 
about  4  mu  per  capita.  Forest  reserve  figures  for  the  province  for  1977 
averaged  2.13  cubic  meters  per  mu,  which  was  only  40  percent  of 
average,  placing  Hunan  in  20th  position  in  the  country.  Within 
foresL  reservL  of  Chinese  fir  average  2.39  cubic  meters  per  *  however , 
at  the  Taowei  work  area  on  Jianghua  Forest  Farm,  reserves  ^^®^®g® 
meters  per  mu  and  as  much  as  32.7  cubic  meters  per  mu  J^O  000  mu 

Chinese  fir  area.  At  Guangping  Commune  in  Huitong  County,  Chinese  fir 
reserves  are  30  cubic  meters  per  mu.  Clearly  the  difference  between  high  and 
low  is  great.  There  are  50.27  million  mu  of  barren  mountains  and  slash  lands 
in  the  province  that  are  urgently  in  need  of  afforestation,  and  there 
27.63  million  mu  of  vestigial  and  scrub  tree  forests  ®"’^’^®^tly  requiring 
improvement.  For  the  province  as  a  whole,  a  very  great  potentia  -ddi- 

improving  both  timber  reserves  per  unit  of  area  and  total  reserves, 
tion,  potential  also  exists  for  improving  and  developing 
inventory  rates,  dressing  rates,  egg  production  rates,  and  yields  per  un 
from  the^raising  of  livestock  and  poultry  and  the  breeding  of  aquatic 

products. 

Making  the  Most  of  Local  Advantages  and  Instituting  Sensible  Patterns: 
^evatirof  the  terrain  east  and  west  varies  from  300  to  500  meters  and 
there  is  also  a  difference  of  5  degrees  latitude  between  north  and  south. 
There  is  a  rather  clear  regionality  in  the  province  s  natural  conditions, 
characteristics  of  resources,  historical  traditions,  economic  foundation 
and  kinds  and  present  levels  of  agricultural  production. 

of  a  line  through  the  eastern  foothills  of  Xuefeng  Shan,  single  cr  p  p  y 
predominates,  fairly  little  dryland  grain  is  grown,  and  grass-eating  ^"Itry 
Le  fairly  numerous.  East  of  the  line  the  double  crop  paddy  area  is  mde 
spread,  the  marketable  product  rate  is  high,  large  5'™’'®’^®  ^  . 

raised,  and  cash  crops  are  fairly  great.  Forestlands  are 
surrounding  mountain  regions.  Western  and  southern  Hunan 
of  the  province's  total  timber  reserves,  and  produce  91.2  percent  of  its 
tLg  oil  aid  58  percent  of  its  tea  oil  output.  Various  kinds  of  vegetation 
cover,  distribution  of  superior  tree  varieties,  and  restrictions 
water  heat,  terrain,  and  soil  mother  materials  are  obvious.  In  order  to 
develop  natural  production  and  socioeconomic  potential  fully  and  rationally, 
it  is  necessary  to  take  into  account  objective  laws  governing 
production  conditions  and  regional  differences,  to  suit  8®’^®’'^^  “f ®  ^ 
local  circumstances,  to  have  a  rational  pattern  of  Production,  and  to  study 
and  determine  both  the  structure  of  agricultural  production  and  individual 
ploporti^s  of  that  structure.  Unsuitable  existing  production  Patterns  must 
be  gradually  readjusted.  For  example  the  growing  of  cotton  must  be  shifted 
northward  and  the  growing  of  sugarcane  shifted  southward.  ^®®®^rblldrv  In 
forest  areas  should  be  set,  and  expanses  set  aside  for 

Hunan  Province,  neither  farming  nor  breeding  industries  should  be  overly 
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concentrated;  however,  concentration  should  be  appropriate  for  different 
production  sectors  and  suitable  ecological  conditions  for  them.  All  sorts 

should  be  established,  and  a  foundation  laid 
prod^tion  """"""'  regionalization  and  specialization  of 

2.  Principal  Avenues  for  Development  of  Agricultural  Production 

Establishment  of  Commodity  Production 

°E. attack  should  be  set  for  different  areas  under  the  euld- 

centLll2erDlanSoe'''*f'^^d''°“-‘’*j^^™^”®’  ^otestry  and  animal  husbandry,  and 
centralized  planning.  Land  suited  to  farming  should  be  used  for  fflmn*r.a’ 

land  surted  to  forestry  should  be  used  for  flrestry!  iLrsult^  t™S^l 

should  2  ft  husbandry;  and  iand  suit^lo  flsSs 

SeS  shouJfL  r  Industry  should  predominate,  but 

u^ed  tf the  full  J^atatficatlon  as  well,  rtlth  all  relevant  resources 

otSr  •  ,  I  mutually  promoting  and  complement  each 

aS  2ere  sSd  a  readjusted  In  a  planned  C, 

for  esSblUh^l  of  .“f*’’  r  aPatific  situations 

or  establishment  of  a  group  of  commodity  production  bases.  As  a  re«?ti1t- 

some  production  systems  will  enjoy  a  preferLtial  position!  aartL^fwin  be 

S?Il  2s2  ““aantratlon  to  help  achieve  equitable  use  of  various  agrlcul- 
tural  resources,  to  ease  administration  and  management  and  the  promotion  of 
new  techniques,  thereby  further  increasing  output'  and  quant^tLrorgooL! 

I.  Grain  and  Cash  Crop  Production  Bases 

errort  to  contribute  more  to  the  country. 

tha^  Province's  annual  state  purchase  quota  has  been  more 

..  illion  jin,  and  in  1979,  the  whole  province  provided  8  756  hini 

liu  of  markatabla  grain  for  a  17.5  percent  coLoStrra2  aabl^llK 

One  general  requirement  for  a 
of  marketable  to  provide  more  than  100  million  Jin 

tr^lTlTloCT  laud  per  capita  of  agricultural  population 

desIgiSd  ?9  ““““  Ep»''E"<==  has  frequently 

the  P^o;iucel^L^”l2S;L^g“L?TL“2lf t22tt.^^°^ 

cJ^?er°"  rS  province  for  1974  and  1975  shows  53  of  100  countiC^anr”^"'' 
cities  in  the  province  as  having  provided  less  than  50  Tn^^1^nn  ••  oc 
ties  as  having  provided  between^?  mlllll  a2  M^a^Jl^fji^  \2d  2 

"ri2ar2“^"  r” jm.  couJties  Sitfa 

f^irirsood  an  agricultural  foundation  providing 

rly  good  conditions  for  developing  grain  bases  number  38.  (Table  33)  ^ 
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Table  32.  Grain  Contributions  to  the  Country  by  Individual  Prefectures  xn 
Hunan  Province 


a. 

Gross  amount  (100  million  jin) 

m. 

Lianyuan 

b. 

Amount  contributed 

n. 

Hengyang 

c. 

Total  (100  million  jin) 

o. 

Chenzhou 

d. 

Percent  of  total 

P- 

Lingling 

e. 

Percent  of  marketable  grain 

q- 

Qlanyang 

for  whole  province 

r . 

Western  Hunan  autonomous 

f . 

Whole  province 

region 

g* 

h. 

Shaoshan 

s. 

Changsha  City 

Xiangtan 

t. 

Zhuzhou  City 

i. 

Yueyang 

u. 

Xiangtan  City 

j. 

k. 

l. 

Yiyang 

V* 

Hengyang  City 

Changde 

Shaoyang 

w. 

Shaoyang  City 

Key: 

a.  Total 

b.  Northern  Hunan 

c.  Central  and  eastern  Hunan 

d.  Southern  Hunan 

e.  Western  Hunan 

f.  Number  of  counties 

g.  Agricultural  population 

h.  Total  (10,000  people) 

i.  Percentage  of  total 

j.  Cultivated  land 

k.  Total  (10,000  mu) 

Percentage  of  the  province 
as  a  whole 

m.  Including:  farmland  from 

which  a  harvest  can  be  assured 
despite  flood  or  drought 


n.  Land  occupied  by  grain  crops 

o.  Total  grain  output 

p.  Total  (10,000  jin) 

q.  Grain  yields  per  mu 

r.  Marketable  grain 

s.  Marketable  rate 

t.  Average  (%) 

u.  Number  of  counties  >30  percent 

V.  Number  of  counties  with  25-30 

percent 

w.  Number  of  counties  with  20-25 
percent 

X.  Number  of  counties  with  15-20 
percent 
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(1)  Northern  Hunan:  Changde,  Llxian,  Taoyuan,  and  Anxian  count xes  (each 

oroducine  more  than  200  million  jin.  Based  on  state  gram  procurement 
figures  for  1974-1975.  The  same  applies  subsequently);  Nanxian,  Yuanjiang, 
HuSong,  SnsL,  and  Yiyang  (each  producing  more  thM  150  million  J in); 
Xiangvin  Yueyang,  and  Linli  (more  than  100  million  jm);  and  Linxiang 
Miluo  (80-90  million  jin).  The  foregoing  14  counties  were  ^ 

nated  marketable  grain  counties.  They  have  a  common  feature 

largely  in  the  Dongting  Hu  plain  zone  where  soil  is  fertile,  water  plentitui, 
garden^style  agriculture  carried  out  over  a  fairly  wide  area,  and  average 
Amount  of  culSvated  land  per  capita  is  relatively  great,  suiting  the  areas 
to  further  consolidation  and  improvement. 

(2)  Central  and  eastern  Hunan:  Changsha  and  Ningxiang  (between  190  and  more 

than  200  million  jin);  Xiangtan,  Liuyang,  Youxian,  Hengnan,  Hengyang, 
Xlangxiang  and  Pingjiang  (more  than  100  million  jin);  Taojiang,  g» 

Sd  iSgdoig  tre  tLn  loUlllou  Jin)  Chnngsha.  Ningxln^, 

Henedong  were  originally  designated  marketable  grain  counties.  Most  of  thes 

counties  are  in  hills  and  basins  where  workforces  are  ^  Is^fSrly 

of  intensivity  of  agriculture  is  fairly  high.  However,  population  is  fairly 
fensf  anrSere  is  little  surplus  land.  Increased  output  will  depend  on 
tapping  potential  for  further  increases  in  yields  per  unit  of  area. 

(3)  Southern  Hunan:  Lingling  (more  than  100  million  jin);  Laiyang,  Dongan, 
Chenxian,  Changning,  Zixing,  and  Qiyang  (more  than  50  million  jin). 

first  two  counties  were  originally  designated  grain  counties.  ^SJ-on 

is  located  in  mountainlands  and  hills  interspersed  ''^^h  basins.  Land,  heat 
and  water  resources  are  good,  but  more  fertilization  and  building  of  water 
conservancy  is  required  in  an  effort  to  increase  yields  per  unit  of  area 
from  land  already  under  cultivation. 

(4)  Western  Hunan:  The  five  counties  of  Shupu,  Huaihua,  Qianyang, 

and  Dongkou  (more  than  50  million  jin).  These  counties  are  mountain,  hill, 
and  basin  lands  on  both  sides  of  the  mid  section  of  Xuefeng  Shan  where  farm¬ 
land  capital  construction  and  improved  farming  techniques  are  required. 

(II)  Cash  Crop  and  Mulberry,  Tea,  and  Citrus  Bases:  Cash  crops  ^ 

Lch  selective  with  regard  to  natural  conditions.  In  varieties 

be  grown,  general  circumstances  must  be  suited  to  specific  ^ 

main  emphasis  highlighted.  In  order  to  improve  output  f 

rates  firm  attention  must  be  given  to  the  building  of  bases.  The  following 
matters  must  be  properly  handled  in  doing  this:  (1)  The  relationship  of 
parts  to  the  whole.  Following  rational  readjustments,  to  the  maximum  extent 
possible  various  cash  crops  must  be  placed  where  natural  conditions  are  best, 
Ihere  people  are  accustomed  to  growing  them,  where  yields  per  mu  ^re  high, 
where  quality  is  good,  and  where  transportation  is  relatively  convenient. 
Certain  counties  should  be  designated  key  points  for  development  of  one  or 
lx  or?wo  or  three  cash  crops  for  gradual  building  of  production  bases 
that  produce  consistently  high  outputs.  This  will  help 

of  leLership,  in  the  accumulation  of  experiences,  in  development  of  produc 
fioi  S  SS;asing  ;.arketabU  product  rates,  and  in  assuring  fulfill-" 
state  plans.  (2)  Relationship  between  grain  and  cash  crops.  Gram  output 
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must  be  increased  and  economic  diversification  must  be  developed  as  well 

y  require  rational  readjustment  of  crop  patterns  and  satisfactnrv 

STLnd 

use  of  land,  workforces,  capital,  and  fertilizer.  It  reoulres  full  ,,<=- 

bSld’^fb^’  taking  the  road  of  high  yields  from  both,  and  all-out  efforts  to 

comodUy  continuous  tract 

™:  .  y  oases.  (3)  Each  jurisdiction  is  also  to  produce  for  self- 

self-su«iciencv  '“'^''etable  products  with  production  for 

long-range  and  LrergSrJt'’?rneLSIry''b°trtrd  ^“““ing 

ci;^s  tt^  iziti  bts^r  t  ~ 

two  advance  efch  otSer  long-range,  with  rational  planning  so  that  the 

condJtiLrl 

there.  Southern  Hunan  should  graduSirbe^built  up  S^sugaJcane^an^flue^^^^ 

de'lopme^rof  r:2e'°cit'rus"fruJ^^  vigorous  efforts  going  into 

emphasize  development  of  fruit  and’r^mip  production.  Western  Hunan  should 

orfi“^^^^  - = the 

should  activelv  d^  Places  near  industrial  and  mining  centers  ^ 

SrJJuir  An  nonstaple  foods  such  as  vegetables 

Sfncer«  taS  f?m  f  /aneral  methods  to  specfflc  circum- 

cash  crops.  production  of  Category  I  and  Category  II  staple 

r£:i'.'2,:s  2-,22.£;".,  rs'Sic  r.“  s.'™ 

(2rThrprovincfhas  standards  for  growing  cotton  scientifically, 

land  whloh  I'c  <;q  counties  growing  cotton  on  more  than  50,000  mu  of 

cent  of  the  orovlnce^Q^^^  lake  region  should  account  for  about  70  per- 

cenc  or  cne  province  s  gross  output  of  cotton  a*-  t-u^  _ _  ...  ^  ^ 

some  cottonflelds  in  thf  provlnc^s  aut^^l”;  as  wlfL  cl^Sal 

and  southern  Hunan,  are  being  shifted  to  the  growing  of  other  LoL  ^nJ 

note  cotton  is  being  grown  in  the  lake  region®  Emphasis  bfpUcS  on 
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the  building  of  cotton  growing  areas  in  Lixian,  Changde,  Linli,  Shimen,  Cili, 
Anxiang,  Hanshou,  Nanxian,  Taoyuan,  Yuanjiang,  Yiyang,  Huarong,  Yueyang,  and 
Linxiang  counties,  and  at  Qianlianghu  and  Chunshan  farms,  as  well  as  in 
Ningxiang,  Lingling,  Laiyang,  Hengnan,  and  Hengyang,  which  are  21  major 
cotton  growing  counties  and  farms.  Future  readjustments  must  also  be  made 
in  ttie  five  rear  ranking  counties  where  the  cotton  growing  area  is  dispersed 
and  produces  low  yields.  Yuanjiang  should  devote  itself  mostly  to  China  grass 
production,  and  should  build  an  additional  group  of  key  cotton  producing 
counties  of  more  than  100,000  mu,  should  strive  to  keep  the  cotton  growing^ 
acreage  stable,  and  should  concentrate  efforts  on  increasing  yields  per  unit 
of  area  and  on  improving  quality. 

2.  Oil-bearing  crops:  Rape  is  one  of  the  province's  principal  oil-bearing 
crops,  accounting  for  22  percent  of  the  province's  edible  oil  in  normal  years. 
As  a  winter  crop,  and  particularly  as  part  of  a  three  crop  system  of  rape- 
rice-rice  in  paddyfield  areas,  the  growing  of  rape  not  only  increases  the 
multiple  cropping  index,  but  also  helps  other  rotated  crops  to  keep  ahead 

of  the  farming  season,  to  combine  use  and  nurture  of  the  land,  to  build  soil 
fertility,  and  to  promote  grain  production.  Present  crop  patterns  may  be 
used  as  a  basis  for  planning  a  16-20  percent  expansion  of  the  growing  of  rape 
on  cultivated  land  in  all  parts  of  the  province.  Northern  Hunan,  central 
Hunan,  and  other  hill  and  basin  areas  should  be  locations  for  building  rela¬ 
tively  concentrated  continuous  tract  rape  production  areas. 

Peanut  growing  should  be  developed  on  the  existing  foundation  in  the  15  coun¬ 
ties  of  Anhua,  Xinhua,  Lianyuan,  Shaodong,  Shaoyang,  Longhui,  Dongkou,  Wugang, 
Xinning,  Lingling,  Daoxian,  Ningyuan,  Jiangyong,  Dayong,  and  Yongshun,  most 
of  which  are  in  the  red  soil  hill  dryland  region  of  the  upper  reaches  of  the 
Zi  Shui.  Sesame  growing  should  be  concentrated  mostly  in  Changde,  Yiyang, 
and  Yueyang  prefectures  in  northern  Hunan. 

3.  Hemp:  Hunan  has  a  fairly  long  history  in  the  growing  of  ramie,  and 
since  liberation  it  has  also  developed  production  of  jute  and  ambari  hemp. 
Increase  in  ramie  production  can  expand  raw  materials  for  the  textile  indus¬ 
try.  Ramie  output  from  Yuanjiang  County,  the  area  in  which  ramie  production 
is  concentrated,  amounts  to  more  than  58  percent  of  ramie  output  for  the 
province  as  a  whole.  Emphasis  should  be  given  to  construction  of  six  base 
counties  in  Yuanjiang,  Hanshou,  Yizhang,  Dayong,  Fenghuang  and  Jiahe  coun¬ 
ties,  and  to  appropriate  expansion  of  some  bases. 

Areas  around  the  lake  are  major  producing  areas  for  jute  and  ambari  hemp. 

This  includes  Huarong,  Xiangyin,  Nanxian,  and  Hanshou  counties,  which  are 
key  ones  for  development  of  jute  and  ambari  hemp  production.  In  years  of 
normal  harvest,  these  four  counties  produce  about  90  percent  of  the 
province's  ambari  hemp  and  jute  output.  Other  lake  region  counties  should 
also  use  some  sandy  soil  for  suitable  expansion  of  hemp  production. 

4.  Sugarcane:  Major  sugarcane  producing  areas  should  be  located  in  Hunan's 
southern  prefectures  where  heat,  soil,  and  water  conditions,  and  the 
experience  of  the  masses  in  growing  sugarcane  are  right.  Jiangyong,  Daoxian, 
Lingling,  Ningyuan,  Chenxlan,  Yizhang,  Linwu,  and  Qlyang  counties,  and  the 
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suburbs  of  Shaoyang  are  suited  to  the  growing  of  suearcane  Tf- 

Lixian,  Hanshou,  Huayuan,  and  Shupu  count iesT 
n-i  \  lianghu,  Quyuan,  Datonghu,  Beizhouzi,  Jinpen,  Chapanzhou, 

certSra°''^V^"  Xidongting  farms  in  the  lake  region  should  also  grow  a 
certain  amount  insofar  as  sugar  refinery  capacity  permits  since  they  are 
oca  e  near  existing  sugar  refineries.  Daoxian,  Jiangyong,  and  Ningyuan 
ounties  are  also  suited  for  future  development  of  sugarcane  production. 

tobacco;  Production  of  flue-cured  tobacco  is  centered  in 
southern  and  west-central  prefectures  of  Hunan  Province.  Production  has 
developed  in  southern  Hunan  since  liberation.  Quality  is  good  with 
langhua  and  Guiyang  counties  growing  superior  quality  flue-cured  tobacco 

cZJ  r  ^  made.  In  recLt  yearrCui^a^ 

Coi^nty  has  used  cold  waterlogged  deep  muddy  fields  to  grow  flue-cuLd^ 

obacco  and  hybrid  rice  as  successive  crops,  harvesting  bumper  crops  of  both 
gram  and  tobacco.  This  has  also  played  a  role  in  improver WelffJelL 
Flue-cured  tobacco  bases  should  be  built  in  Guiyang,  Liyang  cLSia^ 
Xintian,  Ningyuan,  Jianghua,  and  Lanshan  counties,  with  proper  expansion  of 
acreage  and  active  improvement  in  both  yields  per ’unit  of  'rea  anrquaUtjf 

mulberry:  New  expansion  in  the  province's  growing  of  silkworm 

Sd  ‘“t  the  overall  apeed  If  devlllp««'^r 

and  DrnHii,^f  o^^flicts  between  supply  and  demand  prominent.  Existing  bases 
a  d  production  conditions  continue  to  make  the  lake  area  and  north  central 

LiuvLr"’?^^®  mulberry.  Twelve  counties,  namely  Huarong 

Liuyang,  Yueyang,  Changde,  Lixian,  Xiangtan,  Xiangxiang  Chaling  Linexlar. 

baSs^  BfishenM^°r^”‘^  Wangcheng  should  build  silkworm  mulberry ’production 
Tinocr*  A  Commune  in  Liuyang  County  and  Jiangzhou,  Songshi  Xinhe 

to  dKSon^silWor^  communes  in  Huarong  County  have  relied  on  the  masses’ 

graJrha^ests  n”  to  bring  about  a  brandnew  situation  of  bumper 

grain  harvests,  flourishing  mulberry,  and  high  cocoon  yields. 

7.  Tea;  The  province's  tea  production  has  developed  fairly  raoidlv  in 

foundation."^  In  197^  til  til  gJown 

on  2.59  million  mu,  and  both  gross  output  and  quantity  purchased  by  the 

1979\rrLgrwafr5f  all-time  high  record.  The 

iv/y  acreage  was  2.51  million  mu  and  gross  output  was  1,146  000  dan  with 

ne„  development  taking  place.  Bumper  yield  modele  such  as  the  WUnfSa 
lirinltLSrSlIdlr  lea  Farm,  and  the  Prollnclal 

^^iC’illghli,  sLS?*sh2Sf:nd“S!r-  &il“l“;ies 

technolcpfl|1rlkl^hSc“l^a^Scrl2il^|lt|lfl^gleel'T^«d^•|llta^ 

“d  devoting  attention  to 
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8.  Citrus  fruit:  Hunan  Province  has  spacious  semi-tropical  zone  red  soil 
hills  in  which  citrus  resources  and  growing  conditions  are  rather  good.  In 
1966,  citrus  output  was  more  than  970,000  dan,  and  Xuefeng  honey  oranges 
have  found  acclaim  in  international  markets.  The  existing  foundation  should 
be  used  to  take  firm  grip  on  revival  of  old  producing  areas  in  the  valleys  of 
the  Yuan  Shui  and  the  Xiang  Jiang,  and  develop  new  areas  in  southwestern 
Hunan  as  well  as  farther  south  in  central  Hunan.  Simultaneous  emphasis  on 
oranges  and  tangerines  has  been  a  tradition  in  the  province's  production,  and 
in  view  of  cyclical  low  temperatures  and  freeze  damage  during  the  winter 
season,  in  addition  to  strengthening  preventive  measures,  general  methods 
should  be  adapted  to  specific  circumstances  in  the  siting  of  orange  groves 
and  in  deciding  the  distribution  of  varieties,  with  appropriate  concentra¬ 
tion  of  growing  in  continuous  tracts.  In  the  main,  groves  should  be  in 
southern  Hunan  along  Yangming  Shan  and  south  of  Da  Shan.  In  the  basins  and 
valleys  of  the  upper  reaches  of  the  Zi  Shui  and  Yuan  Shui,  ice  rarely  occurs 
and  does  not  last  long.  Places  that  have  had  a  minimum  temperature  no  lower 
than  — 7°C  over  the  years  should  be  used  mostly  for  the  growing  of  sweet 
orange  superior  varieties  in  combination  with  the  growing  of  Wenzhou  honey 
oranges  and  superior  varieties  of  pomelos.  Other  areas  should  be  used  mostly 
for  the  growing  of  Wenzhou  honey  oranges.  Energies  should  be  directed  to  the 
building  of  15  orange  and  tangerine  production  bases  in  Qianyang,  Shupu, 
Xinning,  and  Dongkou  counties,  Shaoyang  City,  Dongan,  Daoxian,  Qiyang, 
Hengshan,  Yuanjiang,  Liuyang,  Lanshan,  and  Jiangyong  County,  and  in  Changsha 
and  Zhuzhou  cities.  Liuyang  and  Lanshan  counties  should  grow  mostly  kumquats, 
and  Jiangyong  should  grow  mostly  superior  variety  pomelos. 

II.  Separate  Tract  Development  of  Forestry 

The  building  of  forestry  should  follow  a  program  of  "taking  the  running  of 

forests  as  the  foundation,  with  vigorous  efforts  devoted  to  afforestation  and 

universal  protection  of  forests  so  the  green  mountains  will  long  remain  and 
continue  to  be  used  forever."  There  should  also  be  all-around  planning  and 
an  equitable  distribution  of  forests  based  on  natural  characteristics  of  all 
areas  and  socioeconomic  conditions- 

(I)  The  mountain  plateau  and  hill  region  of  western  Hunan.  In  this  region 
rainfall  is  plentiful,  humidity  high,  the  mountainland  yellow  soil  well 
developed,  and  the  structure  of  the  soil  comparatively  friable,  conditions 

making  the  area  suitable  for  the  growing  of  tung  trees,  Chinese  tallow  trees, 

Phoebe  nanmu  trees,  eucommia,  lacquer  trees,  Chinese  toon  trees,  and  diaollmu 
[066C  6849  2606],  all  of  which  like  neutral  to  slightly  alkaline  soil.  This 
region  is  suited  to  vigorous  development  of  economic  forests  consisting  mostly 
of  tung  oil  trees,  and  continued  attention  should  be  given  to  the  building  of 
marketable  tung  oil  bases.  Bases  should  be  built  and  continue  to  be  developed 
on  the  existing  foundation  at  Nuzhen  (to  grow  wax  insects) ,  for  Phoebe  nanmu 
at  Maoping,  for  lacquer  trees  at  Daan,  for  Chinese  tallow  trees  at  Sangzhi, 
for  walnuts  at  Fenghuang,  and  for  eucommia  bark,  Chinese  chestnuts,  and  cork 
chinaberry  at  Clli. 

p,inan  has  a  fairly  large  number  of  barren  mountains  suitable  for  growing  a 
mixture  of  coniferous  and  deciduous  trees,  and  for  afforestation  with 
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watershed  forests  and  timber  forests.  Trees  that  should  be  planted  include 
caress  (mostly  in  limestone  mountain  and  hill  regions),  Chinese  fir,  pines 
Chinese  toons,  Phoebe  nanmu,  Chinese  sassafras,  white  oaks,  sawtooth  oak,  and 
houzhang  [3729  2874].  For  mountainlands  above  800  meters,  armand  pines 
Chinese  tulip  trees,  Betula  Inminifera,  Chinese  aspens,  and  shiny  leaf 
qinggang  [0342  0673  7230  1481],  all  of  which  like  cool  temperatures  may  be 

used.  Care  should  be  improved  to  achieve  self-sufficiency  in  timber  with  a 
surplus. 

(II)  Southwestern  Hunan  mountainlands  and  hill  region.  Here  the  climate  is 
temperate  and  humid,  with  a  relatively  few  number  of  hours  of  sunshine  and 
mny  cloudy  days.  The  mountainland  yellow  soil  is  well  developed  and  suited 
to  the  growing  of  Chinese  firs  and  Phoebe  nanmu.  Water  transportation  is  also 
convenient,  mking  this  a  major  base  in  Hunan  Province  for  the  production  of 
marketable  timber.  The  Chinese  fir  forest  base  centered  on  Huitong  should 
also  be  consolidated  and  developed. 

^is  region  has  numerous  barren  mountains  suitable  for  forests  where  a  com¬ 
bination  of  sassafras  trees,  Phoebe  nanmu  and  high  mountain  species  may  be 
grora.  On  the  precipitous  slopes  along  rivers,  forests  that  are  able  to 

must  be  retained.  Tung  tree  and  tea  oil  trees  are  also  widely 
distributed,  and  old  forests  of  such  trees  should  be  revived  and  replaced. 
Bases  should  be  built  and  intensive  development  given  the  mountain  walnuts 
of  Huitong  and  Jingxian  counties,  the  lacquer  trees  of  Chengbu  County,  the 
chestnuts  of  Yuanling,  the  pomelos  of  Anjiang,  and  the  citrus  fruit  of  Shupu. 

(III)  Southern  Hunan  mountainland  and  hill  region.  The  main  task  here  is 
afforestation  and  development  of  timber  forests  and  economic  forests.  Since 
water  and  heat  resources  are  fairly  abundant,  and  vertical  changes  apparent, 
forest  tree  overwintering  conditions  are  generally  better  than  elsewhere. 

In  the  future  it  will  still  be  necessary  to  place  the  growing  of  Chinese  fir 

in  primary  position,  link  felling  to  growing,  and  consolidate 
and  develop  existing  bases. 

Active  improvement  of  barren  mountains  linked  to  the  selection  of  camphor, 
sassafras,  bamboo,  tung,  tea  oil,  and  cubeb  litsea  trees,  and  expansion  of 
forest  resources.  In  this  region,  tea  oil  trees  are  fairly  well  concentrated 
on  continuous  tracts  making  for  prompt  restoration  and  replacement  of  old 
mountain  trees  and  appropriate  expansion  of  the  growing  area.  In  the  south¬ 
western  limestone  region,  consideration  may  be  given  to  the  development  of 
marketable  tung  oil  bases.  Mang  Shan  is  a  base  for  special  purpose  forests 
in  the  province.  It  has  numerous  rare  and  valuable  tree  species  such  as 
Chinese  hemlock,  Guangdong  pine,  and  huangchou  [7806  4464],  which  should  be 
^rnestly  protected,  felled  in  a  rational  way,  and  scientifically  dealt  with, 
n  streams  making  convenient  the  floating  out  of  timber. 

Both  banks  of  streams  and  reservoirs  are  suited  for  the  growing  of  trees  to 
ock  in  water.  Southern  valleys  receive  much  rainfall  and  ample  heat.  Valu¬ 
able  southeast  Aslan  tropical  plants  may  be  Introduced  including  various 
species  of  eucalyptus  (white  bark  eucalyptus  [4101  4122  0043],  broadleaf 
eucalyptus  [1684  0673  0043],  valley  eucalyptus  [6253  0043],  thin  leaf 
eucalyptus  [0673  0673  0043],  and  wild  eucalyptus  [6851  0043]),  thick  growing 
bamboo  varieties,  and  other  quick  growing  tree  species. 
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(IV)  Central  Hunan  hill  region.  Most  of  this  region  consists  of  hills  and 
basins  with  the  exception  of  Heng  Shan  as  well  as  Longshan  in  the  west,  and 
the  Mufu  and  Lianyuan  mountainlands  in  the  northeast  at  an  elevation  of  more 
than  1,000  meters.  Heat  is  abundant,  and  there  is  a  marked  distinction 
between  dry  and  wet  seasons.  The  soil  is  largely  red  soil.  In  some  areas, 
forest  trees  are  sparse  and  erosion  serious.  The  area  is  suited  to  vigorous 
reafforestation  with  forests  to  conserve  soil  and  water.  It  is  also  suited 
to  the  building  of  economic  forest  bases,  notably  tea  oil  trees,  and  for 
appropriate  development  of  some  timber  production  for  self-sufficiency. 


Transformation  of  the  hills  and  mountainlands  requires  action  at  several 
levels  including  placing  a  hat  (afforestation)  of  mountain  tops,  leaving  a 
zone  at  mid-level  (a  belt  for  interplanting  of  farm  crops  and  forests),  and 
terrace  farming  at  the  foot  of  mountains  or  hills.  Places  not  readily  suited 
to  reclamation  and  cultivation  should  be  afforested  and  closed  to  human  entry, 
closely  linking  the  harnessing  of  mountains,  waters,  and  soil.  General 
methods  should  be  adapted  to  local  situations  for  afforestation  with  various 
kinds  of  oaks,  paulownia,  locusts,  false  indigo,  Melia  azederach,  horse 
chestnut,  tung,  tea  oil,  etc.  Most  of  these  tree  species  are  strong  germina- 
ters  and  provide  the  "five  materials"  (wood,  fuel,  fertilizer,  fodder,  and 
oil),  and  are  also  able  to  conserve  soil  and  water.  Masson  pines  tolerate 
drought  and  infertile  soil  and  should  be  grown  widely.  Vigorous  advocacy 
should  be  given  afforestation  of  mixed  forests.  Other  timber  tree  species 
that  may  be  used  are  Chinese  fir,  oaks,  camphor,  sassafras,  castanopsis,  and 
gamblers.  The  scenic  Nanyue  and  Yuelu  mountains  should  be  closed  to  human 
entry  and  attention  given  to  preservation  of  valuable  tree  species  there. 

(V)  The  northeast  Hunan  low  mountain  and  hill  region.  This  includes  the 
Mufu  and  Jiuling  ranges,  the  Lianyun  Shan  and  other  fringe  low  mountains  and 
high  hills.  We  must  properly  range  the  existing  secondary  growth  forests 

of  Chinese  fir,  pine,  bamboo,  and  oak  on  the  basis  of  the  principles  of  nur¬ 
ture,  protection,  care,  and  use,  the  canopy  density  being  maintained  at 
above  0.5.  In  Pingjiang  and  Liuyang  counties,  where  there  are  large  quanti¬ 
ties  of  tea  oil  trees,  revitalization  should  be  done  promptly  and  the  base 
expanded  appropriately.  Various  measures  such  as  afforestation,  human  efforts 
to  advance  natural  replacement,  and  closing  off  the  mountains  to  nurture 
forests  can  be  adopted  to  barren  mountain  areas  to  bring  about  their  rapid 
greening.  Some  production  of  marketable  timber  may  also  be  done  over  a 
period  of  time. 

(VI)  The  northern  Hunan  low  hills  and  plains  region.  The  lake  area  is  prone 
to  threats  from  flooding  and  waterlogging,  and  winds  there  are  fairly  strong 
too.  Vigorous  efforts  should  be  made  to  grow  shelter  forests.  Trees  that 
should  be  selected  for  planting  are  Chinese  toon,  Camptotheca  acuminata, 
metasequoia,  Chinese  ash,  willow  varieties,  paulownia,  and  locust,  plus 
mulberry,  varieties  of  bamboo,  jipo  willows  [7741  1237  2692],  Bischofia, 

Chinese  tallow  trees,  and  reeds.  Building  of  windbreak  forests  is  particularly 
important  on  the  western  and  northern  sides  of  the  lake  region.  Wavebreak 
forests  should  be  sited  along  the  lowlying  terrain  to  the  southeast  of  the  ^ 
lake  region.  The  principles  of  suiting  general  methods  to  specific  siti^tions 
and  building  defenses  against  threats  should  be  followed  to  lay  out  various 
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kinds  of  forest  belts.  On  the  low  hills  around  the  lakes,  tea  oil  trees, 
tung  trees,  and  tea  bushes  as  well  as  pines,  oaks,  locusts,  camphor  trees, 
and  sassafras  trees  may  be  planted  to  attain  a  measure  of  self-sufficiency 
in  timber  over  a  period  of  time. 

slightly  more  than  1  million  mu  remain  of  the  province *s  primeval  forests. 
They  dot  remote  mountain  regions  like  stars.  Numerous  valuable  plants  have 
declined  dramatically,  and  some  are  even  on  the  verge  of  extinction.  Methods 
must  be  found  to  salvage  them.  A  substantial  amount  of  primeval  forests  and 
other  valuable  plant  and  animal  life  remains  on  Badagong  Shan  in  Sangzhi 
County,  at  Zhangjiajie  in  Dayong  County,  on  Shunhuang  Shan  in  Xinning  County, 
at  Gaozeyuan  in  Jiangyong  County,  on  Mang  Shan  in  Yizhang  County,  and  on 
Dawai  Shan  in  Liuyang  County.  Natural  preserve  areas  should  be  established 
at  these  places. 

III.  Animal  Husbandry,  Poultry  Egg  and  Aquatic  Products  Bases 

The  hills,  river  valleys  and  plains,  and  the  lake  region  offer  many  advantages 
for  development  of  animal  husbandry,  poultry,  and  aquatic  products.  The 
cultivated  land  area  is  large;  grain  is  plentiful;  the  people's  grain  consump¬ 
tion  level  is  fairly  high;  there  are  numerous  agricultural  sideline  products, 
stalks,  stems,  husks,  and  leaves  of  crops;  fodder  resources  are  plentiful; 
there  are  many  hog  strains,  and  people  are  accustomed  to  raising  hogs. 

Mostly  hogs  and  poultry  should  be  raised,  with  development  of  grass-eating 
livestock  at  the  same  time.  In  places  where  there  are  many  grassy  mountains 
and  grasslands,  little  cultivated  land,  and  where  pasturage  conditions  are 
good,  a  foundation  exists  for  production  of  cattle,  sheep,  and  goats.  Mostly 
grass— eating  animals  should  be  grown  in  such  areas,  with  concurrent  attention 
given  the  growing  of  other  livestock.  Hill  regions  should  develop  both 
omnivorous  animals  and  herbivorous  animals  at  the  same  time.  All  jurisdic¬ 
tions  should  develop  aquatic  products  on  the  basis  of  characteristics  of 
water lands,  distribution  of  water  surfaces,  production  capabilities,  and 
aquatic  products  resources  in  their  own  areas. 

(I)  Marketable  hog  bases.  Three  large  tracts  may  be  delineated  for  appro- 
pi^Iste  concentration  of  marketable  hog  bases  in  continuous  tracts  as  follows; 

1.  Northern  Hunan  tract;  Yueyang,  Linxiang,  Huarong,  Mi Inn,  Xiangyin, 

Yiyang,  Yuanjiang,  Nanxian,  Changde,  Hanshou,  Taoyuan,  Linli,  Lixian, 

Anxiang,  Shimen,  and  Cili  counties. 

2.  Central  Hunan  tract;  Ningxiang,  Hengyang,  Hengshan,  Hengdong,  Hengnan, 
Changsha,  Wangcheng,  Xiangtan,  Zhuzhou,  Xiangxiang,  Changning,  Qidong,  Qiyang, 
Shaodong,  Xinshao,  Xinhua,  Lianyuan,  Shuangfeng,  Taoyuan,  and  Anbei  counties. 

3.  Eastern  Hunan  tract;  Pingjiang,  Liuyang,  Liling,  Youxian,  and  Chaling 
counties. 

The  foregoing  41  counties  had  62.65  percent  of  all  hogs  in  inventory  in  the 
province  as  of  the  end  of  1977,  and  a  62.6  percent  overall  removal  from 
inventory  rate.  All  but  12  of  the  counties  sold  to  the  state  between  100,000 
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and  more  than  150,000  head  of  fattened  hogs.  They  provided  62.4  percent  of 
the  province's  total  marketable  hogs  purchased  by  the  state,  a  54.8  percent 
marketable  rate. 

A  superior  variety  breeding  system  has  to  be  set  up  and  perfected,  with  15 
places  including  Ningxiang,  Changsha,  Xiangtan,  Taoyuan,  Hengyang,  Shupu,  and 
Xinhuang  becoming  superior  breed  hog  production  bases  and  designated  as  pro-' 
tected  development  areas.  Hybrid  heteroses  should  be  used  to  raise  the 
removal  from  inventory  rate  and  hog  weight. 

(II)  Cattle,  sheep,  and  goat  bases.  In  Hunan  Province,  large  livestock 
animals  means  cattle  for  the  most  part.  Western  and  southern  Hunan  are 
cattle  producing  areas,  and  oxen  are  suited  to  high  mountains  with  steep 
slopes,  small  hill  plots,  and  places  with  numerous  stones  and  drylands  where 
the  soil  cover  is  rather  thin.  Central  Hunan  and  parts  of  eastern  Hunan  are 
self-sufficient  in  a  mixture  of  oxen  and  water  buffaloes.  In  northern  Hunan 
and  along  both  banks  of  the  middle  and  lower  reaches  of  the  four  rivers,  the 
terrain  is  low  and  flat,  and  the  soil  covering  is  fairly  deep.  Water  plants 

grow  in  profusion,  and  numerous  water  buffalo  are  found  there.  These  areas 

may  be  divided  into  three  tracts  on  the  basis  of  quantity  and  quality  of  oxen 
and  water  buffaloes  in  all  areas,  suitability  for  farming,  degree  of  produc¬ 
tion  of  marketable  animals,  and  future  trends  of  development  taken  together 
with  pasturage  and  fodder  conditions  for  the  raising  of  cattle. 

1.  Western  Hunan  marketable  beef  and  lamb  base;  This  includes  almost  all  of 

the  western  Hunan  autonomous  zhou  and  Qianyang  Prefecture,  and  parts  of 

Shaoyang  and  Changde  prefectures  for  a  total  of  28  counties  (Jishou,  Luxi, 
Huayuan,  Baojing,  Guzhang,  Fenghuang,  Yongshun,  Dayong,  Sangzhi,  Longshan, 
Chengbu,  Dongkou,  Suining,  Wugang,  Xinning,  Qianyang,  Huitong,  Tongdao,  Shupu, 
Zhijiang,  Huaihua,  Xinhuang,  Mayang,  Yuanling,  Chenxi,  Jingxian,  Cili,  and 
Shimen).  Here  there  is  almost  10  million  mu  of  pastureland  and  the  frost- 
free  period  is  long.  These  are  also  western  Hunan’s  oxen  and  Luqi  ma  goat 
producing  areas,  which  provide  a  definite  foundation  for  cattle  and  goat 
production.  In  1978,  37.5  percent  of  the  province’s  total  number  of  cattle 
xn  inventory  were  located  here,  and  63  percent  of  the  total  number  of  cows  in 
the  province  were  located  here,  most  of  them  oxen.  Sixty— four  percent  of  the 
province’s  sheep  and  goats  in  inventory  were  here.  The  10  counties  in  the 
western  Hunan  autonomous  region  are  classed  as  national  beef  cattle  bases, 
and  Shimen  and  Lianyuan  counties  are  classed  as  national  goat  skin  bases. 

2.  The  southern  Hunan  beef  cattle  base:  This  is  located  in  Jianghua, 
Jiangyong,  Lanshan,  Ningyuan,  and  Shuangpai  counties  in  Lingling  Prefecture, 
and  in  Guidong,  Guiyang,  and  Chenxian  counties  in  Chenzhou  Prefecture  where 
there  are  more  than  5  million  mu  of  grassy  mountains  and  grasslands  for 
pasturage,  and  where  beef  cattle  bases  can  be  built. 

3.  The  northern  Hunan  lake  shore  water  buffalo  base:  This  base  consists  of 
17  units  in  12  lake  area  counties  plus  Qianlianghu,  Chunshan,  Xidongting, 
Miluojiang,  and  Jianxin  farms.  There  are  about  1.5  million  mu  of  grasslands 
on  lake  islands  where  cattle  may  be  pastured.  Water  plants  are  abundant,  and 
quality  is  rather  good.  Lake  water  buffalo  are  local  superior  breed  draft 
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animals  from  south  of  the  Chang  Jiang  with  large  bodies,  great  strength,  and 
endurance.  The  main  future  course  of  their  development  should  be  purifica¬ 
tion  and  rejuvenation  of  the  breed,  and  establishment  of  breeding  areas. 
Second  should  be  hybridization  of  superior  varieties  for  development  of 
animals  that  can  both  work  and  provide  milk. 

(Ill)  Poultry  and  aquatic  products  bases 

^o'^ltry  egg  commodity  bases:  Sixteen  lake  region  and  nearby  counties, 
and  18  central  Hunan  and  nearby  counties  have  traditionally  raised  poultry 
flocks,  producing  a  large  volume  of  chickens,  ducks,  and  geese.  In  1977, 
they  provided  the  state  with  81  percent  of  all  marketable  eggs  provided  by 
the  province.  Collective  poultry  raising  endeavors  should  be  actively 
developed  on  the  existing  foundation,  with  prefecture  and  county  founding 
of  superior  breed  breeding  bases.  The  present  seven  superior  breed  poultry 
producing  areas  for  production  of  Taoyuan  chickens,  lake  area  spotted  ducks, 
Linwu  ducks,  Wugang  geese,  and  Shupu  geese  should  be  designated  protected 
areas,  with  establishment  of  superior  breed  farms.  Further  work  should  be 

done  in  purifying  and  rejuvenating  breeds  for  steady  increase  in  poultry  ege 
production.  ^  bb 

2.  Aquatic  products  bases:  Hunan  Province  has  more  than  20  million  mu  of 
water  surfaces,  more  than  5.2  million  mu  of  which  may  be  used  for  breeding 
(  .5  million  mu  of  inland  lakes,  1.5  million  mu  of  reservoirs,  and  2.2 
million  mu  of  ponds).  At  the  present  time,  one-fourth  of  water  surfaces  are 
not  being  used,  and  output  of  those  that  are  being  used  is  low.  Use  of 
water  surfaces  should  emphasize  the  rearing  of  aquatic  products,  with  special 
emphasis  given  intensive  breeding.  Places  having  requisite  conditions  should 
go  in  for  a  combination  of  rearing  and  breeding,  protection  and  increase  in 
aquatic  product  resources,  improvement  of  the  water  surface  utilization  rate 
and  of  water  body  productivity. 

Hill  and  mountain  regions:  Twenty-two  counties  are  in  the  hill  and  mountain 
repon,  and  they  have  1.93  million  mu  of  water  surfaces,  1.63  million  mu  of 
which  may  be  used  for  the  rearing  of  aquatic  products.  They  need  to  be  pro¬ 
vided  with  fry  and  given  technical  guidance.  Eleven  large  reservoirs  are 
occ  total  (apart  from  the  Kaibai  fishery  lake),  providing 

355,000  mu  of  water  surfaces  for  the  rearing  of  fish.  Medium  size  reser- 
voirs  provide  an  almost  280,000  mu  of  water  surfaces  for  the  rearing  of  fish. 
Problems  requiring  solution  are  providing  fish  food,  preventing  the  escape  of 
tish,  and  eradication  of  pests  and  overfishing.  One  crop  paddy  areas  of 
western  Hunan  capable  of  rearing  fish  should  be  revived  and  developed  for  the 
rearing  of  fish  in  paddyfields. 

Suburban  areas:  There  are  about  50,000  mu  of  water  surfaces  in  suburbs  that 
provide  a  basis  for  intensive  rearing  of  fish  in  ponds.  Old  fish  ponds  should 
be  sensibly  improved  and  adequate  fish  food  provided  for  them.  Changsha, 
engyang,  Qidong,  Qiyang,  Shaoyang,  and  Shaodong  all  have  rather  abundant 
experience  in  the  rearing  of  fish  and  are  suitable  places  for  establishing 
the  rearing  of  fish  in  ponds  for  consistently  high  yields. 
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The  Dongting  Hu  region:  In  this  region,  state-owned  fish  farms  and  commune 
and  brigade  fish  farms  should  be  used  as  a  basis  for  building  marketable  fish 
bases  and  the  specialization  of  production.  In  inner  lakes,  the  lakes  must 
be  brought  under  control  and  fields  elevated,  and  lake  fields  separated. 

Water  surfaces  suited  to  the  growing  of  lotus  should  have  bases  established 
for  the  growing  of  Hunan  lotus.  Growing  of  reeds  should  be  developed  in 
shallows  of  outer  lakes  in  the  building  of  bases  to  provide  raw  materials  for 
making  paper. 

Navigation  on  rivers  and  lakes,  the  basins  of  the  four  rivers,  fish  migra¬ 
tion,  spawning  and  reproduction,  and  overwintering  grounds  should  be  pre¬ 
served  to  the  maximum  extent  possible.  Effective  action  should  be  taken  to 
prevent  industrial  pollution  and  damage  to  the  fishing  industry  through 
overfishing,  and  the  ecological  balance  of  bodies  of  water  should  be  revived. 
Preserve  areas  in  suitable  bodies  of  water  should  be  designated  for  rare  and 
valuable  aquatic  product  resources  such  as  whitebait,  river  eels,  baiqi  [4101 
7662],  tortoises,  and  soft— shelled  turtles,  as  well  as  black  carp,  grass  carp, 
silver  carp,  and  variegated  carp. 

(2)  General  methods  should  be  adapted  to  specific  circumstances  to  develop 
resources  potential. 

I.  Readjustment  and  Reform  of  the  Farming  System 

A  rational  farming  system  is  one  that  makes  full  use  of  light  and  heat 
resources  and  institutes  all-around  measures  of  a  strategic  nature  for  com¬ 
bining  use  with  nurture  of  the  land  and  promotes  ecological  balance.  This 
plays  a  very  important  part  in  overall  agricultural  production  and  brings 
about  diversification,  high  yields,  and  increased  earnings. 

Since  the  founding  of  the  nation,  accompanying  the  launching  of  farmland 
capital  construction  in  the  province  has  been  a  gradual  change  in  the  farming 
of  crops  and  crop  patterns  from  single  cropping  to  double  cropping,  from  tall 
stem  plants  to  short  stem  plants,  from  flooding  of  the  fields  in  winter  to 
growing  winter  crops,  and  from  conventional  varieties  to  the  growing  and 
promotion  of  hybrid  varieties.  These  measures  have  resulted  in  considerable 
improvements  manifested  in  increased  yields.  However,  some  places  not  fully 
in  possession  of  proper  conditions  have  lopsidedly  emphasized  increase  in  the 
multiple  cropping  index.  But  disparities  in  the  amount  of  heat,  moisture  and 
soil  fertility  have  made  it  impossible  for  farming  techniques  and  plant  pro¬ 
tection  to  keep  pace,  and  use  and  nurture  of  the  soil  have  not  been  well 
linked.  This  has  resulted  in  a  rise  in  production  costs,  and  aggravation  of 
soil  gleying  and  development  of  secondary  gleying.  Soil  fertility  has 
declined  and  outputs  have  wavered,  fluctuated,  or  even  dropped.  Consequently, 
rational  readjustment  and  reform  of  the  farming  system  is  needed. 

(I)  Elevation  above  sea  level  and  heat  conditions 

Paddy  rice  likes  warmth,  wetness,  and  short  days  of  sunlight.  Its  sensitivity 
to  temperature  reveals,  in  a  qualitative  sense,  the  close  relationship  between 
temperature  and  paddy  development.  In  a  quantitative  sense,  cumulative 
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temperature  value  demonstrates  the  specific  heat  requirements  of  different 
kinds  of  paddy.  Normally,  double  crop  paddy  requires  a  temperature  equal  to 
or  greater  than  10°C  and  a  cumulative  temperature  of  about  4, 700-5, 300° C  for 
safe  grovrth,  or  alternatively  a  temperature  that  is  equal  to  or  greater  than 
15°C  and  cumulative  temperatures  of  more  than  4,100°C.  Thus,  local  heat  con¬ 
ditions  are  one  important  consideration  in  reform  of  the  farming  system. 

Amount  of  heat  diminishes  as  altitude  rises.  On  separately  standing  peaks  in 
Hunan  Province,  for  every  100  meter  rise  in  elevation  a  drop  of  about  200°C 
occurs  in  dynamic  cumulative  temperatures  for  days  when  the  average  tempera¬ 
ture  has  stabilized  at  10°C  or  above  15°C.  For  a  continuous  mountain  chain, 
the  drop  is  about  120-150°C.  For  mountain  basins  or  for  hill  and  table  lands 
at  500-600  meters  above  sea  level,  cumulative  temperatures  when  the  daily 
average  temperature  is  above  10°C  are  between  4,700  and  4,900°C.  For  above 
15°C  days,  cumulative  temperatures  are  4,200-4 ,300°C.  Cumulative  tempera¬ 
tures  drop  greatly  at  800-900  meters  above  sea  level.  Cumulative  tempera¬ 
tures  for  days  above  15°C  drop  below  4,000°C  (Table  34).  However,  the  cumula¬ 
tive  temperature  value  for  paddy  rice  varieties  increases  as  elevation 
increases.  The  growing  season  lengthens,  and  actual  cumulative  temperatures 
needed  increase  greatly.  In  addition,  the  increased  height  of  the  terrain, 
the  greater  number  of  clouds,  the  fewer  sunny  days,  the  cold  water  in  high 
mountains,  and  infertility  of  the  soil  mean  more  unfavorable  influences  for 
the  growing  of  paddy  rice. 


Table  34.  Comparison  of  Temperatures  (°C)  Limits  at  Different  Elevations 
Above  Sea  Level 
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Preliminary  calculations  show  3.42  million  mu  of  paddyfields  in  the  province 
as  being  above  500  meters  above  sea  level  (Table  35).  Though  this  is  only 
8.4  percent  of  the  province’s  total  paddyfield  area,  it  is  an  important 
matter  that  cannot  be  ignored  in  reforming  the  mountain  region  farming  system. 

Table  35.  Statistics  on  Wetlands  at  More  Than  500  Meters  Above  Sea  Level  in 
the  Province 
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In  recent  years,  some  places  in  the  province's  mountain  regions  have  reformed 
their  farming  systems  on  the  basis  of  differing  topography,  thereby  gaining 
heartening  results.  In  western  Hunan,  except  for  mountain  basins  such  as 
Shupu  and  Qianyang  at  an  elevation  above  sea  level  of  about  200  meters,  most 
other  places  are  at  an  elevation  of  400“1,000  meters.  There  are  range  upon 
range  of  mountains ;  the  mountains  are  high  and  the  valleys  deep ;  and  the 
difference  in  elevation  of  fields  is  great.  Ever  since  1974,  Shimen  County 
has  grown  two  crops  of  paddy  in  places  at  a  low  elevation  above  sea  level 
where  sunlight,  heat,  and  water  conditions  have  been  favorable.  At  places 
fairly  high  above  sea  level,  the  county  has  changed  to  the  growing  of  a 
single  crop  of  intermediate  paddy  and  has  developed  the  growing  of  dryland 
crops  for  a  tremendous  increase  in  the  county's  grain  production.  In  southern 
Hunan  too,  the  topography  undulates  greatly.  In  southeastern  Hunan,  in  par¬ 
ticular,  40  percent  of  the  total  area  of  Linxian  County  is  higher  than  700 
meters  above  sea  level.  In  Ruchen  County,  it  is  55  percent;  and  in  Guidong 
County,  90  percent.  Guidong  County  used  to  grow  two  crops  of  paddy,  but 
large  area  yields  were  very  low.  In  1977 ,  it  grew  77 ,000  mu  of  intermediate 
hybrid  rice  for  yields  averaging  815  jin  per  mu.  The  foregoing  illustrations 
lead  to  the  overall  conclusion  that  the  elevation  for  growing  two  crops  of 
paddy  in  Hunan  is  below  400  meters  in  western  Hunan,  and  below  600-500  meters 
in  southern  Hunan.  When  paddy  is  grown  at  these  elevations  in  conjunction 
with  a  proper  farming  system,  increased  yields  can  result. 

(II)  Selection  and  use  of  kinds  of  soil 

In  addition  to  considering  elevation  above  sea  level,  and  vertical  differ¬ 
ences  in  atmospheric  temperature  in  reforming  the  farming  system  and  crop 
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patterns,  it  is  also  necessary  to  plan  production  by  suiting  general  methods 
to  specific  circumstances  in  accordance  with  different  kinds  of  cultivated 
land . 

Flat  fields  in  basins:  This  includes  fields  with  embankments  reclaimed 
from  bodies  of  water  in  the  lake  region  and  the  lower  reaches  of  the  four 
rivers,  river  valleys  in  hill  areas,  fields  with  upraised  paths  through  them 
and  large  flat  fields  [0641  3944],  as  well  as  sinkhole  fields  in  mountain 
asins. ^  Except  for  those  that  are  lowlying  and  accumulate  water  and  those 
thick  mud,  most  are  suitable  for  a  two  or  three  crop  farming 
system,  and  efforts  should  continue  to  be  made  to  stabilize  such  farming 
systems.  In  hill  river  valleys  and  plains  and  in  lake  regions,  mostly  a 
system  of  rice-rice-green  manure  is  used,  and  systems  are  being  actively 
promoted  for  rice-rice-oil-bearing  crop  (rape),  or  rice-rice-beans.  In 
experimental  fields  in  Nanxian,  where  a  rice-rice-oil-bearing  crop  (rape) 
has  been  tried,  rape  yields  have  been  more  than  400  jin  per  mu.  Not  only 
has  this  increased  both  output  and  earnings,  but  it  has  also  made  available 
plenty  of  cake  fertilizer  for  the  next  two  crops  of  rice.  From  experimental 
rice-rice-broad  beans,  broad  bean  yields  have  been  more  than 
400  jin  per  mu.  Increases  in  spring  grain  yields  have  also  nurtured  soil 

®®"Syang  used  to  be  a  famed  grain  and  bean  growing  area,  and  in 
1977,  the  Linghu  Agricultural  Science  Station  in  Hengyang  tried  out  a  farming 
system  of  beans-late  crop  hybrid  rice-green  manure,  which  produced  soybean 
yields  of  203.5  jin  per  mu,  and  paddy  yields  of  1,119.4  jin  per  mu. 

Valley  alluvial  fields:  In  the  main  drift  [0031  0394]  section  of  downlands, 
the  land  utilization  rate  is  fairly  high.  Results  in  increasing  yields  are 

paddyfields  in  plains  areas.  In  branch  drift  [2388 
rnoL  drift  [1479  0394],  and  in  poorly  drained  alluvial  fields 

[0394  1442  3944],  however,  rotational  cropping  of  one  wetland  crop  and  one 
dryland  crop  is  best.  In  shaded  mountain  cold  waterlogged  fields,  ditches 
must  be  dug  to  drain  waterlogging  for  the  planting  of  one  crop  of  potatoes 
and  one  crop  of  intermediate  hybrid  rice.  In  another  kind  of  cold  waterlogged 
muddy  field  that  has  not  been  improved,  it  is  best  to  transplant  a  single  crop 
^’^termediate  rice.  After  planting  a  single  crop  of  rice  in  improved  fields 
that  had  formerly  been  flooded  in  winter,  every  effort  should  be  made  to  plant 
another  dryland  crop  or  some  other  crop. 

Slope  terrace  fields :  Soil  quality  and  nitrate  ground  water  conditions  are 
fairly  ideal  for  erpaitian  [0059  2226  3944]  in  hill  regions,  and  productivity 
IS  good  being  about  the  same  as  for  ridged  fields  and  large  flat  fields.  If 
the  water  is  available,  one  crop  of  late  maturing  early  rice  and  one  crop  of 
autumn  potatoes  may  be  grown.  Where  a  source  of  water  is  not  dependable,  a 
crop  of  Intermediate  maturing  early  rice  and  a  crop  of  autumn  potatoes  may  be 
planted.  In  fields  that  depend  solely  on  rainfall,  the  fields  may  be  plowed 
during  the  time  of  spring  rains,  and  early  maturing  early  rice  may  be  trans¬ 
planted  as  the  first  crop.  Autumn  potatoes  may  be  planted  as  a  second  crop. 

If  water  sources  are  Insufficient  for  a  crop  of  paddy,  dryland  grain  may  be 
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Dryland  fields:  Formerly  two  crops  a  year  were  grown  on  dryland  fields,  but 
a  multiple  cropping  system  has  gradually  been  adopted  of  spring  corn  inter¬ 
cropped  with  soybeans-wheat  (or  broad  beans  or  rape) ,  or  of  sweet  potatoes 
intercropped  with  soybeans-wheat  (or  broad  beans),  or  spring  corn 
intercropped  with  sweet  potatoes-green  manure. 

(Ill)  Attention  to  crop  rotation  using  the  short-term  to  provide  for  the 
long-term. 

Except  for  a  portion  of  paddyfields  concentrated  in  the  lake  region,  most  of 
the  province's  paddyfields  are  found  in  hill  basin  areas.  The  complex 
topographical  structure  of  hills  and  alluvial  flats  crisscrossed  by  numerous 
ravines  has  produced  many  types  of  paddyfields  laid  out  in  the  shape  of  tree 
branches  or  concentric  rings,  and  discontinuous  land  and  continuous  land 
frequently  alternate.  Within  the  same  area  there  may  be  a  very  great  varia¬ 
tion  in  sunlight,  heat,  water,  soil,  and  weather  conditions  for  different 
kinds  of  paddyfields.  Obviously  a  corresponding  farming  system  must  be 
adopted  for  these  different  kinds  of  paddyfields  if  the  land  is  to  yield  its 
maximum  benefits.  For  example,  the  deep  mud  cold  waterlogged  fields,  and  the 
fields  at  high  elevations  that  depend  solely  on  rainfall  require  not  only 
action  to  bring  the  water  under  greater  control  and  to  improve  the  soil,  but 
also  require  the  adaptation  of  general  methods  to  specific  situations  for 
a  combination  of  methods  for  growing  crops  such  as  single  crop  paddy-rape  (or 
green  manure,  wheat,  or  broad  beans),  spring  soybeans  (or  spring  corn)— late 
paddy.  Most  of  the  province's  paddyfields  grow  two  crops  of  paddy  plus  a 
catch  crop  in  a  three  crop  per  year  system.  Though  this  method  plays  a  major 
role  in  increasing  the  soil  utilization  rate  and  in  increasing  gross  output  of 
grain,  it  also  produces  a  "much  work  technical  system"  that  is  bad  for 
development  of  economic  diversification.  Flooding  of  the  soil  for  long 
periods  of  time  is  bad  for  the  nurture  of  soil  fertility,  and  growing  two 
paddy  crops  in  a  row  does  not  make  fullest  use  of  light  energy  potential 
during  July  and  August. 

For  these  reasons,  a  proper  proportion  of  wetland  and  dryland  crops  for  paddy¬ 
fields  in  a  multiple  cropping  system  must  be  worked  out.  Even  in  places  where 
a  double  and  triple  crop  system  predominates,  attention  must  be  given  to  the 
ratio  among  grain,  oil-bearing  crops,  and  green  manure.  The  mix  of  various 
crops  must  be  rotated  in  a  cycle,  and  the  percentage  of  pulse  crops  grown  in 
various  crop  rotation  systems  for  paddyfields  should  be  increased.  In  central 
and  southern  Hunan,  the  growing  of  spring  soybeans  followed  by  hybrid  rice, 
or  of  early  maturing  intermediate  rice  followed  by  autumn  soybeans  should  be 
promoted.  Areas  that  grow  two  crops  of  paddy  should  also  plant  broad  beans, 
rape  and  green  manure.  Coordination  of  farming  skills  and  farm  machinery 
should  also  be  considered  at  the  same  time.  This  will  help  nurture  soil  fer¬ 
tility  and  sustain  increased  yields,  will  help  improve  the  structure  of  agri¬ 
culture  and  the  structure  of  the  diet,  and  will  help  increase  both  machine 
farming  and  labor  productivity  rates. 

II.  Improvement  and  Use  of  Red  Soil  Wastelands 

As  a  result  of  high  temperatures  and  much  rainfall  over  a  long  period  of  time 
as  well  as  marked  alteration  between  dry  and  wet  seasons,  the  various  kinds  of 
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rock  found  on  the  surface  of  the  earth  in  Hunan  Province  have  been  strongly 
weathered  and  leached.  The  primitive  minerals  and  organic  matter  have  been 
thoroughly  broken  down  and  rapidly  leached.  The  sediment  argillic  process 
and  the  process  of  silicon  removal  and  aluminum  enrichment  (also  termed  the 
process  of  making  red  soil)  has  produced  a  thick>  red  weathered  residuum, 
and  this  plus  semi-tropical  zone  forest  cover  biological  factors  has  produced 
classic  red  soil  as  well  as  transitional  types  of  yellowish  red  soil  and 
purplish  red  soil.  The  degree  of  base  saturation  of  red  soil  is  generally 
slow,  and  it  produces  an  acidic  reaction.  It  contains  little  humus  and  is 
clayey.  The  solum  is  readily  broken  up,  and  the  soil  has  the  common  failings 
of  acidity,  clayeyness,  and  infertility.  However,  because  of  differences  in 
the  kinds  of  mother  material  from  which  it  was  formed,  the  slope  of  the  ter¬ 
rain  and  the  kinds  of  vegetation  cover,  thickness  and  fertility  of  the  soil 
layer  differs  very  greatly. 

With  exception  of  the  lake  plain  and  parts  of  western  and  southern  Hunan 
Province,  red  soil  is  found  widely  in  the  hills,  downlands,  and  in  some  low 
mountain  regions  of  the  province  over  an  area  of  more  than  100  million  mu. 

As  a  result  of  reckless  cutting  and  denudation  over  a  fairly  long  period  of 
time,  the  forest  cover  has  been  destroyed,  and  red  soil  wasteland  now  covers 
about  60  percent  of  the  province's  barren  mountains  and  slash  lands.  Soil 
erosion  is  common  everywhere,  and  in  places  where  it  is  serious,  a  shortage 
of  the  five  materials"  frequently  occurs,  posing  a  direct  threat  to  farm¬ 
lands  . 

Red  soil  wastelands  are  both  a  "burden"  and  a  major  soil  resource.  They  have 
both  shortcomings  and  also  provide  a  thick  layer  of  soil  from  which  plant 
nutrients  are  quickly  released.  They  are  able  to  promote  development  of 
soil  fertility  and  have  inherent  production  potential.  Particularly  inasmuch 
as  such  soil  is  found  in  major  agricultural  areas  and  adjacent  to  inhabited 
the  need  is  all  the  more  urgent  for  its  rapid  improvement  for  use. 

With  the  integration  of  farming,  forestry,  and  animal  husbandry  and  the 
building  of  ecological  balance  as  a  premise,  the  following  actions  should  be 
taken  by  suiting  general  methods  to  specific  circumstances  on  the  basis  of 
the  characteristics  of  different  kinds  of  red  soils; 

1.  Multiple  uses  of  single  hills,  with  intercropping  of  grain  in  forests. 

The  tops  of  red  soil  hills  usually  have  a  fairly  steep  slope  and  the  soil 
layer  is  fairly  thin,  suiting  them  to  afforestation  with  water  and  soil 
conservation  forests,  firewood  forests,  or  timber  forests,  and  the  growing 
of  perennial  shrubs.  This  would  not  only  make  the  barren  hills  green  and 
conserve  soil  and  water,  but  would  also  provide  a  source  of  fertilizer.  On 
slopes  with  a  gradient  of  less  than  25  degrees ,  economic  forests  of  tea  and 
tea  oil  plants  could  be  planted.  Citrus  could  be  grown  on  south  slopes,  and 
timber  trees  could  be  selected  for  north  slopes ,  preferably  for  mixed 
forests.  Gentle  slopes  of  less  than  15  degrees  could  be  planted  to  dryland 
crops,  green  manure,  and  livestock  fodder.  Crops  and  trees  to  be  planted  in 
red  soil  should  be  able  to  tolerate  drought,  lack  of  soil  fertility,  and 
acidity.  For  red  soil  that  has  developed  from  granitic  mother  material,  in 
particular,  quick  growing  trees  that  tolerate  lack  of  fertility  or  vanguard 
crops  should  be  selected.  As  the  degree  of  maturity  of  red  soil  increases. 
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some  cash  crops  requiring  greater  fertility  may  gradually  be  grown.  Other 
low  hill  areas  should  also  preserve  a  certain  forest  tree  area. 

2.  Rotational  cropping  to  nurture  fertility  and  improve  the  soil.  When  red 
soil  is  first  cultivated,  the  multiple  cropping  index  cannot  be  too  high. 
Usually  two  crops  a  year  may  be  grown.  A  rotational  cropping  system  should 
be  selected  that  consists  of  sweet  potatoes-broad  beans  (or  peas);  millet  or 
gaoliang-broad  beans  (or  peas);  and  peanuts  or  sesame-broad  beans  (or  peas). 
Once  soil  fertility  has  increased  after  several  years  of  cultivation,  rota¬ 
tional  cropping  may  consist  of  wheat-soybeans;  and  sesame  or  sweet  potatoes 
intercropped  with  soybeafis-wheat  (or  broad  beans).  In  view  of  red  soil  s 
lack  of  organic  matter,  special  consideration  must  be  given  to  the  growing 
of  green  manure  or  pulse  crops  as  part  of  crop  rotation.  Crops  may  ^Iso  be 
interplanted  in  orchards  to  improve  soil  structure  and  increase  fertility. 

In  addition,  judicious  applications  of  phosphate  fertilizer  and  lime  should 
be  made  to  increase  the  soil's  effective  phosphate  and  hasten  its  maturation. 

3.  Building  of  ridges  across  slopes  to  conserve  the  soil  and  withstand 
drought.  Temperatures  run  fairly  high  in  the  province's  red  soil  areas, 
and  a  lot  of  precipitation  falls.  Crops  may  be  grown  all  year  round.  How¬ 
ever,  since  rainfall  distribution  varies  from  one  season  to  another— many 
torrential  rains  falling  in  spring  and  summer  and  drought  occurring  during 
the  height  of  autumn— and  since  the  structure  of  red  soil  is  poor  and 
porosity  bad,  this  plus  the  slope  of  hills  makes  the  land  prone  to  scouring 
during  the  early  part  of  the  year.  During  the  latter  part  of  the  year  when 
rainfall  is  lacking,  the  soil,  which  is  limited  in  its  ability  to  regulate 
dryness,  becomes  open  to  drought  disasters.  For  these  reasons,  in  addition 
to  afforestation  with  soil  conservation  forests  aS  part  of  dryland  capital 
construction,  it  is  also  necessary  to  build  slope  terraces  and  ridges,  to 
dig  a  combination  of  ravines  to  intercept  water  and  to  impound  water;  and  to 
do  contour  farming  across  transverse  slopes.  On  slopes  where  the  lay  of  the 
land  is  complex,  the  method  of  planting  on  double  terraces  in  a  fish  scale 
pattern  should  be  used.  The  topography  or  the  location  of  water  sources 
should  be  used  to  dig  ponds  to  impound  water,  or  else  divert  or  raise  water 
for  irrigation,  with  active  development  of  spray  and  drip  irrigation. 

III.  Obtaining  Materials  Locally  To  Develop  Commune  and  Brigade  Enterprises 

Hunan  Province  has  abundant  natural  resources.  The  mountains  aiid  hills  that 
cover  more  than  70  percent  of  the  area  of  the  province  Contain  vast  land  and 
large  amounts  of  forest  resources  that  may  be  used  in  multiple  ways.  Thirty 
percent  of  the  more  than  20  million  mu  of  water  surfaces  may  be  used  for 
rearing,  catching,  and  breeding  aquatic  products.  Hydroelectric  power ^ 
stations  may  be  built  on  the  more  than  5,000  tributaries  of  the  four  river 
systems,  and  the  electric  power  produced  may  be  fully  Used  for  irrigation 
and  for  industrial  and  sideline  production.  There  ate  many  minerals  under¬ 
ground  that  can  be  mined  and  used.  Light  industrial  raw  materials  are  also 
abundant  and  of  many  kinds.  Commune  and  brigade  enterprises  can  do  rough 
processing  of  numerous  raw  and  processed  materials.  In  recent  years,  simul¬ 
taneous  with  their  rearrangement  of  mountains  and  rivers,  and  the  tackling  of 
fields,  the  soil,  mountains,  water,  and  roads  in  a  comprehensive  way,  all 
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jurisdictions  have  also  started  up  various  kinds  of  enterprises,  and  a  large 
number  of  advanced  models  have  appeared. 

I^ke  region  counties:  Places  such  as  Huarong,  Nanxian,  and  Yuanjiang  coun¬ 
ties  have  coupled  major  efforts  in  garden  style  farming  with  harnessing  water 
surfaces  and  lake  islets  for  use.  They  have  suited  general  methods  to 
specific  circumstances  to  operate  commune  and  brigade  lotus  farms,  reed 
farms,  mulberry  groves,  fish  farms,  hog  farms,  and  duck  farms. 

Hill  region  counties;  Hill  region  counties  such  as  Taoyuan,  Taojlang, 
Hengdong,  and  Zhuzhou  have  linked  control  of  mountains  and  water  to  the 
building  of  large  area  commune  and  brigade  forest  farms,  tea  oil  farms, 

bamboo  forest  farms,  tea  farms,  horticultural  farms  and  medicinal  herb 
farms,  and  hog  farms. 

tountain  region  counties:  Mountain  region  counties  such  as  Huitong  and 
Shuangpai  have  made  major  efforts  in  the  planting  of  trees  for  afforestation 
and  replacement  of  trees  on  cut  over  land.  They  have  established  fairly 
large  scale  commune  and  brigade  gathering  and  producing  points  and  livestock 
farms,  and  they  have  linked  the  development  of  streams  and  diversion  of  water 
tor  irrigation  in  major  efforts  to  operate  small  hydroelectric  power  stations. 

Counties  and  cities  with  substantial  mineral  deposits:  Counties  such  as 
Linwu,  Sangzhi,  and  Lengshuij iang  have  done  all-around  planning  and  have 
made  rational  use  of  resources  without  competing  with  the  state  for  resources 
to  develop  a  large  number  of  commune  and  brigade  coal  mines,  lead  and  zinc 
mines,  wolfram  mines,  magnesium  mines,  iron  mines,  and  various  kinds  of 
non~mineral  mines. 

Xlangtan,  Chanpha,  Hengyang,  Zhuzhou,  and  Shaoyang  suburban  areas  have 
linked  industrial  plants  and  communes.  They  have  processed  state-owned 
enterprise  products  and  spare  parts  and  used  the  "three  wastes"  [waste  gas 
waste  water,  and  Industrial  residues]  for  developing  commune  and  brigade 
mchine,  chemical  industry,  light  industry,  sideline  food  processing,  and 
hauling  enterprises. 

l^ile  devoting  serious  attention  to  mainstay  enterprises,  all  jurisdictions 
have  also  devoted  major  attention  to  enterprises  for  the  processing  of 
agricultural  sideline  products  such  as  the  milling  of  rice,  ginning  of 
cotton,  squeezing  of  oil,  preparation  of  tea,  manufacture  of  paper,  and 
^nufacture  of  bamboo  and  wooden  wares.  They  have  also  operated  enterprises 
tor  making  and  repairing  farm  implements,  capital  construction  enterprises 
and  enterprises  to  make  pesticides  and  cement. 

Local  acquisition  of  materials  to  develop  production  of  traditional  light 
and  handicraft  industries.  Examples  include  porcelain  from  Liling,  fire¬ 
crackers  from  Liuyang,  Hunan  embroidery  from  Changsha,  cool  bamboo  mats 

from  Qiyang,  bamboo  and  wooden  carvings  from  Shaoyang,  and  small  hardware 
Items  from  Shaodong. 
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The  province's  connnune  and  brigade  enterprises  will  continue  steady  develop¬ 
ment  in  future  through  readjustment  and  reorganization.  They  will  follow 
the  principles  of  central  state  planning  and  adaptation  of  general  methods 
to  specific  situations,  stress  use  of  local  resources,  acquire  materials 
locally,  and  develop  the  farming  industry,  breeding  industries,  processing 
industries,  and  mining  industries. 

(3)  Comprehensive  Control,  and  Intensification  of  Agricultural  Capital 
Construction 

Intensification  of  agricultural  capital  construction  entails  Integrated  con¬ 
trol  of  mountains,  control  of  water,  and  improvement  of  soil,  and  tackling 
problems  of  villages,  mountains,  water,  fields,  forests,  roads,  and  gas 
(methane  gas)  in  a  comprehensive  way.  This  is  the  only  way  in  which  to 
create  and  maintain  a  fine  ecological  environment.  A  realistic  way  to  do 
this  is  to  devote  vigorous  efforts  to  afforestation,  to  the  greening  of  bald 
mountains,  and  to  continue  to  do  a  good  job  of  building  water  conservancy  and 
providing  fertilizer,  with  gradual  mechanization  of  agriculture. 

I.  Firm  Attention  to  Construction,  Continued  Construction,  Equipping,  and 
Tapping  Potential  of  Water  Conservancy 

Hunan  Province  has  scored  very  great  achievements  in  farmland  capital  con¬ 
struction,  which  have  advanced  development  of  agricultural  production.  It 
should  also  be  realized,  however,  that  about  40  percent  of  wetlands  are  as 
yet  unable  to  guarantee  a  harvest  despite  drought  or  floods,  and  yields 
from  32  percent  of  those  wetlands  that  can  deliver  such  a  harvest  are  not 
yet  consistently  high.  An  additional  approximately  24  million  mu  eroded 
area  in  the  province  has  not  yet  been  controlled  very  well.  Water  and 
drought  disasters  plus  soil  erosion  hurt  sustained  increases  in  agricultural 
yields  to  a  significant  degree.  The  main  problems  in  water  conservancy  are 
as  follows: 

A  great  imbalance  exists  in  water  conservancy  construction  from  one  area  to 
another.  For  the  province  as  a  whole,  fields  that  can  deliver  a  harvest 
despite  drought  or  flood  average  out  at  0.7  mu  per  capita  of  agricultural 
population.  Put  in  regional  terms,  the  average  is  about  1  mu  for  northern 
Hunan,  0.69  mu  for  southern  Hunan,  0.69  mu  for  central  Hunan,  and  no  more 
than  0.54  mu  for  western  Hunan.  The  total  volume  of  water  stored  in  all 
existing  projects  in  the  province  averages  out  to  about  577  cubic  meters 
per  mu.  Some  places  have  but  few  main  water  conservancy  projects.  Each  of 
the  31  counties  in  western  Hunan  have  an  average  of  only  1.5  medium  size 
reservoirs,  and  some  counties  have  no  main  water  conservancy  projects  at  all. 
Most  of  the  province's  11  million  mu  of  drylands  are  slopes  on  which  the 
"three  runoffs"  (runoff  of  water,  soil,  and  fertility)  are  conspicuous. 
Another  considerable  portion  consists  of  cold  waterlogged  fields  and 
flooded  fields  urgently  in  need  of  improvement. 

The  large,  medium  and  small  water  conservancy  projects  that  have  been  built 
or  are  abuilding  offer  great  potential,  and  the  task  of  fully  equipping  them 
is  a  great  one.  There  are  1,644  small  type  (1)  or  above  irrigation  sites  in 
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irrigate  24,189,000  mu  of  fields.  Statistics  show 
fields  as  being  actually  irrigated  from  these  sites  as  of 
1974.  As  of  the  end  of  1977,  the  actual  area  irrigated  by  small  type  (2) 
irrigation  sites  was  only  about  60  percent  of  the  designed  area.  It  has 
been  estimated  that  more  construction,  equipping  and  expansion,  and  eradica- 
duplicatory  irrigation  areas  can  increase  the  irrigated  area  from 
Which  a  harvest  can  be  guaranteed  to  more  than  5  million  mu  (including  a 
4  “liiion  mu  increase  in  the  irrigated  area  from  proper  equipping  of  large 
and  medium  size  reservoirs).  There  are  about  400-odd  medium  and  small 
reservoirs  that  have  been  newly  built  but  on  which  work  has  not  yet  been 
completed,  and  more  than  1,900  medium  and  small  reservoirs  that  are  not  yet 
fully  equipped.  More  than  1,000  flood  prevention  facilities  have  not  yet 
been  fully  completed.  Therefore,  it  is  necessary  to  take  a  firm  grip  on 
the  equipping  of  projects,  insure  project  quality,  and  make  full  use  of 
Denerits  that  completed  projects  can  provide. 

Silting  is  serious  in  the  Dongting  Hu  region.  Year  by  year  the  lake  bed 
rises,  and  flood  prevention  dikes  capable  of  withstanding  a  flood  such  as 
occurs  only  once  every  20  years  exist  along  only  about  50  percent  of  the 
otal  length  of  the  dikes.  The  area  of  internal  lakes  is  steadily  shrinking, 
lowering  capabilities  to  impound  floodwaters.  As  a  result  demands  on 
drainap  and  irrigation  have  become  higher,  but  designed  electrical  drainage 

capacity  is  overly  low  and  cannot  satisfy  needs  for  draining  away  water¬ 
logging.  bj 

Quite  a  few  problems  also  exist  in  management  of  water  conservancy  projects. 
Managerial  orpnizations  in  some  places  are  not  in  good  shape;  standards  for 
projects  are  low  and  project  quality  is  poor.  During  high  water  season 
virtually  every  year  reservoir  dams  burst. 

Further  good  work  in  farmland  capital  construction  will  have  to  be  done  in 
the  future,  and  a  water  conservancy  program  of  "taking  small  scale  projects, 
full  equipping,  and  operation  by  communes  and  brigades  themselves  as  key 
links ^  will  have  to  continue  to  be  carried  out  conscientiously.  All-around 
planning  suiting  of  general  methods  to  specific  situations,  and  multiple 
uses  will  be  required  for  entire  basin  areas  beginning  with  Individual 
regions. ^  Impounding  of  water  must  be  the  main  direction  of  efforts  in  a 
combination  of  impounding,  diverting,  and  raising  of  water.  There  must  be 
genuine  strengthening  of  project  management.  Simultaneous  with  the  harnessing 
of  waters  must  be  a  harnessing  of  mountains  and  soil  improvement  so  that  the 
harnessing  of  mountains  and  waters,  soil  Improvement,  and  the  making  of  fields 
^  linked.  Projects  that  cut  across  commune  and  brigade  foundations 
s  ould  be  under  unified  direction  and  be  carried  out  according  to  the  prin- 
ciples  of  all  around  planning,  phased  construction,  sequencing  of  benefits, 
and  mut^l  assistance  for  mutual  benefit"  with  the  organization  of  socialist 
cooperation.  Efforts  should  be  made  to  improve  low  yield  field  soils  to 
strengthen  water  and  soil  conservation,  to  expand  the  irrigated  area,  and  to 
achieve  guaranteed  harvests  of  consistently  high  yields  despite  drought  or 

flood.  Where  projects  are  to  be  built  should  depend  on  drainage  basin  and 
regional  circumstances. 
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(I)  Donating  Hu  region:  Most  important  in  this  region  is  flood  prevention 
and  drainage  of  stagnant  water,  and  acceleration  of  the  building  of  garden 
style  farming  to  assure  increased  yields  and  bumper  harvests  of  grain  and 
cotton.  Flood  disasters  are  still  the  most  important  present  threat  in  this 
region.  Until  such  time  as  root  causes  of  flooding  in  the  middle  and  upper 
reaches  of  the  Chang  Jiang  and  of  the  four  rivers  have  been  brought  under 
control,  the  emphasis  will  have  to  be  on  the  dredging  of  flood  channels,^ 
flood  prevention,  draining  of  waterlogging,  navigation,  and  guarding  against 
flooding  around  the  lakes. 

Flood  prevention:  Dikes  will  have  to  be  made  higher  and  strengthened,  and 
major  in-between  dikes  built,  a  good  job  done  of  protecting  their  slopes  and 
their  bases,  and  planting  of  shelter  forests.  They  should  be  with- 

Stand  a  flood  such  as  occurs  only  once  every  20  years,  i.e.,  to  withstan 
flood  level  that  occurred  during  1954  and  6-force  winds  without  collapsing. 
About  half  the  dikes  should  be  built  to  withstand  a  flood  such  as  occurs 
only  once  every  100  years.  At  the  three  points  where  the  four  rivers  branch 
out  to  enter  the  lake,  some  branches  should  be  blocked  and  the  flow  channel 
for  control  of  the  water  system  and  to  reduce  the  danger  of  silting.  At  the 
same  time,  a  good  job  should  continue  to  be  done  in  building  projects  to 
impound  floodwaters  safely  and  to  guard  against  flooding  around  the  lake, 
and  in  building  protective  slopes  along  the  banks  of  the  Chang  Jiang. 

Draining  of  stagnant  water:  There  must  be  all-around  renovation  of  the 
drainage  and  irrigation  systems  inside  embankments,  advantage  taken  ot  ^ 
existing  projects,  and  sluice  gates  or  cement  conduits  installed  in  a  major 
effort  toward  gravity  flow  irrigation.  Electrically  powered  drainage  and 
irrigation  should  be  increased  for  a  phased  movement  of  water,  a  high  vo  ume 
being  drained  away  when  the  water  is  high  and  a  low  volume  being  draine 
away  when  the  water  is  low.  Flood  waters  should  also  be  impounded  area  by 
area,  so  that  when  3  days  of  torrential  rains  such  as  occur  only  once  every 
10  years  occurs,  the  stagnation  of  water  will  not  cause  a  disaster. 

In  developing  garden  style  farming,  simultaneous  with  improving  flood  preven¬ 
tion,  drainage,  and  irrigation  firm  attention  should  be  given  to  fully 
equipping  the  ditch  system,  digging  out  the  lake,  and  making  upraised 
vigorous  efforts  given  to  building  garden  style  farming,  and  full  use  of  the 
"four  besides"  and  outer  flats  to  plant  trees  and  do  afforestation  a  la 
Anxiang  County  where  "the  fields  form  squares,  ditches  forma  network,  and 
trees  form  rows."  The  emphasis  should  be  on  building  existing  cultivated 
land  into  fields  that  produce  consistently  high  yields. 

Active  dredging  of  flood  channels,  controlling  water  and  attacking  the  silt¬ 
ing  problem  so  as  not  only  to  reduce  flood  disasters  but  also  to  help  navi 
gation.  Where  dikes  obstruct  movement  at  strategic  points,  boat  locks  or 
boat  lifting  equipment  should  be  installed  for  active  solution  to  the 
problem  of  communication  between  inner  and  outer  lakes. 

(II)  Mountain  and  hill  regions:  The  main  task  in  these  regions  is  to  expand 
sources  of  water  for  irrigation,  to  improve  capabilities  to  withstand  drought, 
to  strengthen  and  upgrade  water  conservancy  facilities  alrea  y  existing  in 
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central  Hunan  and  in  hill  regions  around  the  lake,  further  develop  water 

resources  in  southern  Hunan,  and  transform  the  water 
conservancy  situation  in  western  Hunan  as  quickly  as  possible. 

IhnlT/t  water  conservancy:  All  mountain  and  hill  regions 

^  more  small  water  conservancy  projects,  take  a  firm  grip  on 

1°  strengthen  and  upgrade  effectiveness  of 

existing  water  conservancy  facilities,  insure  project  safety,  strengthen 
management,  and  eradicate  the  channeling  of  irrigation  and  drainage  along 
urrows.  They  should  build  some  large  and  medium  size  principal  projects 

4814  3900rLro^  Chang  teng  jie  gua  [7022  5671 

The  hin  fl-rs.  -F^w  ^  very  dissimilar  but  complete  water  conservancy  systems. 

Hengshao  and  Huaihu  are  important  as  storage  and  pumping 
rnltl  Hunan  and  Hudong  as  storage  and  diversion  later 

tS  mountpJ  ^  the  lower  reaches  of  the  Yuan  Shui  and  Li  Shui  where 

\nl  f  f®P  and  valleys  deep,  the  fields  are  high  and  water  level 

low  and  cultivated  land  is  scattered,  it  is  important  to  cLate  small-scS 

Sf  tS  jyancy  facilities,  take  water  storage  as  the  key,  and 

I  J  cultivated  land  is  not  dispersed,  mainline  pro- 

methL!^  Wherever  sources  of  water  are  dependable,  general 

methods  should  be  suited  to  specific  circumstances  for  development  of  small 
hydropower  stations,  waterwheel  pumps,  and  electromechanical  Lthods  for 

Sdron^'bot^  water  on  farm¬ 

lands  on  both  banks  of  rivers  and  the  problem  of  electricity  supply  for 

small  county,  commune,  and  brigade  enterprises  as  well  as  for  processing  of 
agricultural  sideline  products.  or 

ofitfli?!  anfn  Xiangtan  County  took  into  account  the  features 

rLi^LS  downlands  areas.  Building  of  garden  style  farming  there 

dJ?rhp!^’  getting  the  water  system  into  condition,  laying  out 

a  drainage  and  irrigation  easy.  Next  came  leveling  of  the 

building  of  fields  of  standard  dimensions.  The  third  step  was 
g  od  performance  in  building  villages  and  hamlets.  Mountain  regions  tlok 
low  making  high  land  uniformly  high  and  making  low  fields  uniformly 

II.  Widening  Sources  of  Fertilizer  To  Insure  Crop  Nutrition 

"Fertilizer  is  food  for  plants."  With  increase  in  paddy  yields  per  unit  of 

iLli  a^at  °M  requirements  for  fertiliser  have  also  become  Increas- 

phfpv  Measurements  show  paddy  yields  of  1,000  jin  per  mu  require 

absorption  from  the  soil  of  between  20  and  25  jin  of  nitrogen,  betwLn  9  and 
>1°^  phosphate,  and  between  21  and  33  jin  of  potash.  Because  of  loss 
SddvfJeSr''3n  deoxidation,  about  51  percent  of  the  nitrate  used  on 

*'^®  Phosphate,  and  64  percent  of  the  potash  were 
used.  Thus,  between  30  and  50  percent  more  fertilizer  is  used  on  paddyfields 
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than  is  actually  absorbed.  The  current  insufficiency  of  fertilizer 
largely  an  insufficiency  of  base  fertilizer.  Fertilizer  is  also  insufficie 
for  some  fields  on  which  early  paddy  is  grown,  and  the  shortage  of  fertilizer 
is  even  more  acute  for  late  paddy.  Therefore,  in  addition  to  depending  on 
fertilizer  plants  for  large  quantity  production  of  chemical  fertilizer, 
sources  of  manure  must  be  expanded  and  fertilizer  equitably  used  to  assure 
normal  crop  nutrition. 

1.  Active  Increase  in  green  manure  yields  per  unit  of  area.  Green  iimnure 
is  grown  everywhere  throughout  the  province  during  winter.  ^  e  growing 

is  large  but  output  is  not  high,  and  a  lack  of  diversification  exists  in  the 
iLds  of  green  manure  that  are  grown.  Yields  of  2,000  to  3,000  jin  per  mu 
have  to  be  increased  two  or  three  fold,  so  that  a  single  mu  of  green  manure 
is  able  to  take  care  of  2  or  3  mu  of  fields.  In  growing  green  manure  mixed 
sowing  of  Chinese  milk  vetch  seed  with  rapeseed,  or  mnyuanhua  [3341  0954 
5363]  with  oats  or  barley  performs  better  in  Increasing  output,  providing^ 
balanced  nutrition,  and  improving  the  soil.  In  some  places  in  Hunan  Provinc  , 
intercropping  of  green  manure  with  spring  harvested  crops  (such  as  wheat  or 
rape)  hafproduced  fresh  grass  yields  of  as  much  as_l,000  jin  per  mu.  In 
addition,  summer  green  manure  and  large-scale  planting  of  pulse  crops  may 
done.  Intercropping  of  sesbania  in  early  paddyfields  increases  the  supply  of 
manure  for  the  late  paddy  crop. 

2.  Use  of  water  surfaces  to  grow  water  cabbage,  water  hyacinths,  water 
peanuts  [althermanthera  philoxeroides] ,  and  azolla.  The  province  s  mountain 
and  hill  regions  contain  numerous  ponds  and  creeks,  and  its  lake  regions 
crisscrossed  with  streams.  All  that  is  needed  is  solution  to  the  conflict 

between  using  them  for  the  rearing  of  fish  and  the  growing  of  ^^r^hvLinths 
manure.  Large  quantities  of  water  peanuts,  water  cabbage,  and  water 
may  be  grown  in  them.  If  properly  tended,  a  single  mu  of  water  surface  can 
produce  several  tens  of  thousands  of  jin,  which  may  be  used  either  directly^ 
as  fertilizer,  or  first  fed  to  livestock  for  conversion  into  manure.  Inter 
cropping  paddyfields  with  red  azolla  and  raising  of  azolla  in  late  paddy 
seedling  fields  can  produce  as  much  as  between  several  thousand  and  several 
tens  of  thousands  of  jin  of  green  manure  for  use  as  fertilizer. 

3.  Large-scale  raising  of  hogs  to  accumulate  fertilizer.  A  single  hog  is 
a  small  fertilizer  plant,"  capable  of  producing  more  than  40  dan  of  manure 
annually.  This  is  equivalent  to  100  jin  of  ammonium  sulfate,  or  40  jin  ot 
calcium  superphosphate.  The  more  hogs,  the  more  manure;  and  the  more  m^ure, 
the  more  grain.  It  is  a  universal  law.  Central  Hunan  and  other  high  yield 
grain  producing  areas  in  the  province  should  also  help  apply  this  law  to 
effect  to  a  very  high  degree.  Whether  feeding  hogs  or  raising  cattle,  one 
should  build  sheds  and  give  attention  to  the  bedding  of  stalls  so  as  to 
actively  conserve  manure.  Collection  of  manure  in  conjunction  with  com¬ 
posting  to  produce  methane  gas  is  a  multiple  way  of  using  manure  both  to 
conserve  nutrients  and  to  solve,  in  part,  the  conflict  between  collecting 
manure  raw  materials  and  fuel. 

4.  Encouragement  of  accumulation  of  manure  in  three  composting  pits  and  in 
compost  heaps.  Some  prefectures  in  northern  and  central  Hunan  have  the 
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custom  of  composting  manure  in  pits.  Every  production  team  has  a  large 
composting  pit  used  year  round;  every  hill  has  a  field  composting  pit,  and 
very  household  has  a  hot  water  composting  pit,  which  may  be  made  anywhere. 

conditions  should  encourage  use  of  plant  stalks  and 
stems  for  high  temperature  composting  in  heaps,  with  regulation  of  the  per¬ 
centage  of  carbon  and  nitrogen  to  promoting  rotting  and  derive  benefits  in 
manure  during  the  same  season. 

5.  Exploration  of  humic  acid  fertilizer.  This  is  a  new  kind  of  organic- 

it°irable  ®ff®ctive  as  a  fertilizer  in  many  ways.  Mostly 

fLtil^v  increase  the  soil’s  ability  to  retain 

..y  certain  conditions  it  is  able  to  stimulate  crop  growth, 
tle^  number  of  places  in  Ningxiang,  Liuyang,  and  Xiangxiang  coun- 

ties  in  the  province  produce  large  quantities  of  peat,  lignite,  and 

provide  abundant  sources  for  the  making  of  humic  acid 
active  exploration  and  increased  use.  Not  only 
can  this  expand  the  sources  of  fertilizer,  but  can  also  hasten  the  process 
of  nurturing  soil  fertility  and  accumulation  of  humus. 

f “'^tput  Of  chemical  fertilizer.  Hunan  has  fairly 
plentiful  mineral  resources  useful  in  agriculture  as  follows:  (1)  Coal 
mines:  Reserves  of  more  than  2.8  billion  tons  have  already  been  verified 
of  which  only  1.57  billion  tons  have  been  excavated  for  use.  These  coal 
reserves  are  found  in  more  than  70  counties  and  municipalities,  and  are 

Lianyun-Shaoyang  coalfields  and  the  Tanning 
coalfields  in  central  Hunan,  and  in  the  Chenlai  coalfields  of  southern 

to  providing  coal  for  power  and  use  in  dally  life,  large 
provided  to  make  nitrates.  (2)  Hunan  Province  is  one  of^ 
the  five  major  phosphate  rock  producing  areas  in  the  country.  Phosphate  rock 
deposits  are  found  1„  norttoeatem  and  east  central  Hunan.  VerlS  r^e^S 
otal  about  800  mllion  tons,  and  long  range  reserves  amount  to  about  1.2 

^^v  S'  concentrated  at  Qlngguandu  and  Dongshanfeng  in  Shimen, 

important  raw  materials  for  the  production 
superphosphate,  and  calcium  magnesium  phosphate.  (3)  Potash 

potash^SSlIrr'^  sources  of  supply  are  kiln  ash  potash, 

Totall  PrXtr  rSS’  fertilizer,  and  silicon  magnesium 

rSS?  ^  requires  potassium  feldspar,  limestone,  dolomite, 

coal,  and  gypsum,  all  of  which  are  produced  in  the  province.  In  addition, 
the  pyrite  ore  produced  at  Jinshillng  and  elsewhere  in  Chenxian  County,  aAd 
L!  SSS  produced  at  Jlepaigu  in  Shimen  are  important  raw  matLials 

SLS  S  “T  iS’'®  chemical  fertilizer  and  agricultural  pesticides 
orKrtilizir  should  be  used  well  for  steady  expansion  of  the  supply 

III.  Gradual  Agricultural  Mechanization 

founding  of  the  nation,  Hunan  Province  has  stressed  use  of 
electric  power  for  drainage  and  the  building  of  small  nitrate  fertilizer 
plants  as  part  of  the  mechanization  of  agriculture.  It  has  hastened  the 

Snt  of  problems  are  slo»  develop- 

ment  of  tillage  machinery  and  power  machinery.  The  extent  of  the 
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"three  -izations”  [standardization,  serialization,  and  Interchangeability]  is 
lowfand  numerous  problems  continue  in  farm  machinery  management,  maintenance, 

and  repair. 

Kinds  of  implements  are  few  and  degree  of  mechanization  is  low.  Currently 
23  percent  of  the  total  cultivated  area  is  machine  plowed  and  harrowed,  ^is 
inclSera  ^cSL-plowed  area  of  only  2.7  percent,  and  the  extent  of  mechanx- 

zation  of  machine  sowing,  machine  transplanting,  fertilizing  and  ha^esting 

is  less  than  1  percent.  Machines  for  transplanting  seedlings  and  culti 
bating  pSSfie?ds.  and  for  forestry  and  the  fishing  industry  are  virtually 

nonexistent# 

Specialization  of  production  is  poor,  and  the  extent  of  the  t^^®® 

-izations"  is  slight.  Hunan  Province  produces  only  about  10,000  water  pumps 

annually.  FurtheLore,  it  has  no  main  plant  for  pump  v 

specializing  in  their  production,  and  sites  where  they  are  made  frequently 
cLnge.  PoL  interchangeability  and  nonstandardization  of  parts  causes  very 
great  difficulties  for  maintenance  and  repairs. 

Quite  a  few  problems  exist  in  the  management  of  machines,  and  a  situation 
Sieralirexists  of  "three  lows"  (low  in-service  rate,  utilization  rate,  and 
Sork  attendance  rate),  "one  high"  (high  costs),  and  one  ^ny  ®®® 

dents),  which  means  full  use  cannot  be  made  of  farm  machines.  Many  tractors 

have  been  out  of  repair  for  years. 

Insufficient  coordination  among  farm  machine,  farm  technician,  agronomy,  and 
user  units.  For  example,  transplanting  machines  should  be  made  to  accommo¬ 
date  Tiller  v^eiety^f  Seedlings,  and  the  growing  of  seedlings  must  also  be 
suited  to  machine  transplanting.  Research  on  paddy 

vating  machines  must  be  suited  to  farming  requirements,  and  a  suitable  mdt 

between  rows  and  closeness  of  plants  must  be  explored  in  paddy  ^^®® 

tion  techniques,  both  to  help  Increases  in  yields,  and  to  help  development  of 

paddy  cultivating  machines  for  use.  Such  coordinated  S  which 

mentation  remains  a  weak  link.  Some  farm  machinery  and  implements  for  which 
tS  deSn  has  been  set  or  preliminarily  set  have  not  been  well  Promoted  and 
have  taken  hold  only  slowly.  The  province's  mountain  regions  urgently  n 
S  Ufrwater  pumps  capable  of  raising  water  above  100  meters  for  which 
research  and  development  are  awaited.  In  recent  years,  nearly  40  percent 
of  the  lake  region  has  had  stagnant  water,  and  building  of  large  pumping 
stations  is  anxiously  awaited. 

Inasmuch  as  every  member  of  the  agricultural  workforce  in  Hunan  Province  is 
responsible  for  an  average  of  about  2.6  mn  of  cultivated  land,  and  since  the 
paddyfield  area  and  the  double  rice  crop  area  each  account 

Lnt  of  all  cultivated  land  and  paddyfields,  with  developMnt  of  the  national 
economy,  the  multiple  cropping  inder,  the  intensivity  of  farmng,  ^nd^steady 
increases  in  yields  per  unit  of  area  must  increase.  In  addition,  all  aro 
development  of  farming,  forestry,  animal  husbandry,  sideline  occupations, 
and  the  fishing  industry  is  necessary.  In  this  process,  inevxta  y  new  con 
flicts  will  arise  between  workforces  and  the  land,  among  individual  agricul- 
SrS  sectors,  and  between  crop  strains  and  soil,  fertilizer,  water,  and 
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able  distribution  of  manpower,  material,  and  flLnSrJesou^cef wUl'S^'" 

inerts  “1^16^01°^^’^'”“'  ^^''^lopment  of  sustained 

agrSltu^e  f  In  the  province, 

a  Still  depends  largely  on  hand  operations  and  It  nna'hio 

husbandry,  sideline  occupat^o'nr^rSing^nd^sS^^ 

“?“IE"»£S^3£2S^ 

machines  and  associated  equipment  will  not  sink  into  the  f-ipid 

d^  -  w:iLT“^i.n«:  cttta^:rrd%:p  Stiiiting 

igr  “  in 

would  help  machine  cultlvatioil 

crop  dryland  grain  system,  potential  for  increased  ylelds'^is  very  neat** 
however  an  increasingly  large  «,rtforce  is  also  reqSred?  ToLTtherf^re 


very  few  kinds  of  farm  machines  for  working  mountain  and  hill  areas,  or 
dryland  crops;  the  extent  of  mechanization  is  extraordinarily  weak  and 
earliest  possibly  research  and  development  should  be  done  on  suitable  small 
tractors  and  associated  equipment. 

3.  Drainage  and  irrigation  machines:  The  present  emphasis  should  be  on 
research  and  development  of  the  pumps  capable  of  lifting  water  from  70  to 
150  meters  that  are  needed  in  mountain  regions,  and  to  the  low  elevation  ^ 
large  flow  pumps  needed  in  the  lake  region  to  drain  large-scale  waterlogging 
and  to  fight  against  large-scale  drought.  Moreover,  general  methods  should 
be  suited  to  specific  circumstances  to  research  and  development  of  automatic 
intake  pump  systems  and  spray  irrigation  machinery. 

4.  Farmland  capital  construction  machines:  Active  research  and  development 
of  tractor-powered  soil  loosening,  bulldozing,  soil  leveling,  earth  scraping, 
desilting,  earth  embankment  building,  drilling,  and  rock  hauling  machines  to 
meet  needs  for  mechanization,  electrification,  soil  improvement,  and  build¬ 
ing  of  a  garden  style  farming.  The  lake  region  also  needs  a  certain  number 

of  dredges. 

5.  Hauling  machines:  As  agricultural  production  develops,  the  volume  of 
transportation  will  become  increasingly  great,  and  it  will  be  necessary  to 
import  and  to  develop  a  series  of  self -dumping  towed  vehicles,  to  actively 
develop  diesel  engines  for  farm  use,  farm  vehicles,  outboard  motors  for  boats, 
and  mountain  region  cableway  transportation. 

6.  Forestry  machines:  Hunan  has  vast  mountains  and  numerous  forest ^ 
regions.  Efforts  should  be  made  to  upgrade  the  extent  of  mechanization  of 
forest  operations  such  as  preparing  the  land  for  afforestation,  restoration 
and  care  of  forests  and  replacement  of  cut  over  areas,  and  to  solve  the 
problem  of  machines  for  digging  holes,  pruning  branches,  and  for  plant 
protection  in  forest  areas.  Machines  for  the  felling  of  timber  and  hauling 
it  to  central  points  should  be  actively  developed. 

7.  Animal  husbandry  machines:  The  raising  of  hogs  and  cattle,  and  the  grow¬ 
ing  of  poultry  in  Hunan  Province  have  developed  fairly  rapidly.  It  is 
necessary  to  continue  to  perfect  dry  feed  pulverizing  machines,  green  feed 
chopping  machines,  and  pulping  machines  suitable  for  use  on  state-o^ed 
farms  and  for  use  by  communes  and  brigades.  There  should  be  gradual 
development  of  mechanized  and  automatic  feeding  of  livestock  and  poultry. 

8  Fishing  industry  machines:  Efforts  should  be  made  to  upgrade  the  mechan¬ 
ization  of  breeding.  All  sorts  of  machines  for  catching  fish,  as  well  as 
quick  freezing  and  cold  storage  machines,  and  machines  for  simple  processing 
and  transportation  of  fish  products  should  be  researched  and  developed. 

Efforts  should  be  made  to  proceed  from  the  existing  foundation  toward  con¬ 
tinued  improvement  of  machines  for  the  processing  of  agricultural  sideline 
products  and  for  harvesting,  and  of  things  such  as  chemical  fertilizer, 
pesticides,  and  plastic  film  used  in  agriculture  in  order  to  increase  pro¬ 
duction  and  satisfy  needs. 


3.  Agricultural  Geography  Zones 

production  process  known  as  agriculture  is  characterized 
S-ii  cycles  and  strong  seasonality.  In  addition,  the  soil  is  its  main 
object  of  work  and  means  of  production.  Any  increase  in  area  as  an  arena 

ditions'^rr°’^  “cch  affected  and  limited  by  natural  con- 

ditions  and  socioeconomic  conditions.  Various  conditions  in  Afferent  areas 

1  fer  in  thousands  of  ways  and  are  very  dissimilar.  Objectively  speaking 

oS^thir^li  irnr^^°''  is  strongly  regional.  Comrade  Mao  Zedong  hL  pointed 
out  that  It  IS  necessary  to  suit  general  methods  to  local  situations  Agrl- 

culture  differs  from  place  to  place  and  from  time  to  time,  and  the  direction 
of  Its  development  differs  too.  In  directing  agriculture;  it  is  Lcessary  to 
take  into  account  the  different  regions  and  adopt  different  methods  "  ^ 

Problems").  In  our  development  of 'Agricul¬ 
tural  production,  this  has  pointed  the  way  toward  the  necessity  for  doing 

pro?iSS^tIt/  suiting  general  methods  to  local  situations,  and 

providing  tailored  guidance  on  the  basis  of  local  characteristics. 

covSs^ablirfiie  r  sub-tropical  region  with  a  vast  area  that 

.  degrees  of  latitude  and  longitude.  Its  light,  heat  water 

and  soil  resources  are  limited  and  redistributed  by  a  horse  Lof-shapAd 
encpf^^^  natural  characteristics  are  manifested  not  only  in  differ- 

tSrjortWn  mountain  regions  and  central  basin  Is  well  as 

west  anf eAst  evidenced  by  striking  differences  between 

n„«H, 

fsStiS  develop^^^rr 

me  selection,  use  and  transformation  of  nature  that  the  working  people  have 
been  engaged  in  over  a  long  period  of  time  has  been  reflected  In  todSL 

nor^h  trsLS'aS  f^‘  ”“dh  has  been  developed  historically  from 

^Slv^avstem  ofr^  “  adminls- 

tratiye  system  of  Changsha  in  the  east  and  Qianzhong  in  the  west  and  there 

was  also  Southern  Hunan"  (during  Qin  and  Han  times),  and  "Eastern  Hunan" 

O?  (during  the  Three  Kingdoms  period  and  during  the  period 

of  eastern  and  western  Qin) ,  and  "Central  Hunan"  (during  Qin)  Thougrt^f 
size  of  the  regions  at  that  time  was  utterly  different  Iro^  tAe  SeS^t  the 
position  of  the  Xiang  Jiang  valley  as  the  hub  came  about  lonragr  aS  Ahf 

connected  to  it  gradually  developed  around  it.  Wifh’the  hiLori- 
"wLr  M  production  and  society,  the  current  popular  concept  of 

easter^foothiTl^'^^f  I?,  mean  largely  the  mountain  regions  to  the  wLt  of  the 
astern  foothills  of  the  Xuefeng  Shan.  "Eastern  Hunan"  means  the  narallel 
^unthin  and  valley  region  to  the  east  of  the  Xiang  iLn^aney  Z 

me  lower'tSSel  "cental  Hunan." 

!  Hunan.  Though  these  large  tracts  carry  on  and  reflect  tradl- 
onal  historical  administrative  regions,  in  reality,  they  also  hold  real 
gnificance  for  zoning  as  different  areas  for  development  of  agriculture 
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T«  ehnr-t-  the  characteristics  of  agricultural  production  and  the  level  of 

development  of  nny  given  region  is  the  ree^t  "“iv^ 

J  fapi-nrc;  under  active  intervention  by  mankind  s  tarming  acuj-y 

ifier  crditi«  in  different  areas,  and  farming  -thods  and  results 

derived  from  them  differ  too.  This  must  inevitably  be  reflected 

ences  among  one  agricultural  region  and  another.  Matures  of 

regional  differences  not  only  reveals  the  regional  conditions  and  featur 
agricultural  production,  but,  more  importantly,  permits  mastery  of  t 
SfSren^  characteristics  of  each  area,  makes  it  possible  to  “^^e  the  most 
of  strengths  while  avoiding  weaknesses,  and  to  use  advantages  to  the  full 
fL  raSoSl  Sop  patterns!  planned  agricultural  production,  and  active 
building  of  modernized  socialist  agriculture. 

The  whole  province’s  category  1  agricultural  regions  may  be  basically  zoned 
on  the  basis  of  the  following  three  principles: 

T7ir<5t  overall  similarities  of  continuous  tracts  in  a  region  in  terms  of 
agric^ltS  prodSSn  characterlstlca ,  and  natural  and  economic  condrtiona. 

Second,  relative  identicalness  within  a  region  of  the  direction  of  agricul¬ 
tural  development  and  major  technical  reform  measures. 

Third,  maintenance  intact  of  county  level  administrative  boundary  lines. 

Tit,-ine  the  foregoing  principles  to  study  historical  traditions,  the  entire 
province  was  preliminary  zoned  into  four  major  agricultural  regions,  name  y 
northern  Hunan,  central  Hunan,  southern  Hunan,  and  western  Hunan. 

Since  differences  exist  not  only  within  the  major  f  ^p^Sent 

in  individual  major  regions  are  fairly  complex,  and  since 

levels  and  course  of  development  of  farming,  forestry,  animal  husbandry, 
sideline  occupations,  and  fisheries  are  not  entirely  the  same,  zoning  as 
single  category  does  not  adequately  show  regional  agricultural  diversity, 
no?  is  U  cLdLive  to  adoption  of  rational  readjustments  or  selective  plan- 
nins  for  agricultural  sectors  within  specific  areas.  For  example,  the  _ 
wesL?n  HuLn  zone  straddles  two  large  mountain  ranges  and  three  river  hasin  , 
???;?rabout  4  degrees  latitude  from  south  to  north,  and  conditions  north 

western  Hunan  differ  very  greatly  from  those  f  ?r??;er?  I^d 

Hunan  straddles  the  two  great  water  systems  of  the  ’  i_ 

both  the  terrain  and  make-up  of  the  soil  also  varies  east  and  west.  Agri 
cultural  production  and  capital  construction  are  by  no  means  an  Integra 
while  in  the  southern  Hunan  surrounding  mountain  region  and  the  basins  among 
Se  Li?t?ins,  or  on  the  plains  around  the  lakes  of  X,,, 

hills  around  the  lakes.  Even  though  development  of  production  within  a  large 
?iiL  ??rbe  virtually  identical,  in  order  to  do  things  in  accordance  with 
the  principles  of  "suiting  general  methods  to  specific  circumstances  and 
S?i?r??i?e?  c?ncentratiL!"  study  has  been  made  of  definite  agricultural 
reffional  types  within  the  region.  Both  key  elements  and  the  pattern  of 
ma^ketable^roduct  production  bases  have  been  analyzed,  and  key  problems  and 
major  ways  If  solving  them  have  been  explored,  category  1  "®®J  ®® 

ZsZ  ill  trial  zoning  of  sub-regions.  The  whole  province  has  thus  been 
divided  into  four  category  1  zones  (Table  11-20),  and  14  su  zone 
(Figure  17). 
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I.  Northern  Hunan  Agricultural  Zone 

1.  Lakeshore  plain  grain,  cotton,  and  aquatic  products  sub-zone 

2.  Lake  circumferential  hills  grain,  oil,  and  tea  sub-zone 

II.  Central  Hunan  Agricultural  Zone 

1.  Eastern  Hunan  mountainland  and  hill  grain  and  forest  sub-zone 

2.  Changsha-Hengyang  Basin  grain,  hog.  and  suburban  agricultural  sub-zone 

3.  Lianyuan-Shaoyang  hill  grain,  breeding,  and  horticultural  sub-zone 

III.  Southern  Hunan  Agricultural  Zone 


1.  Northern  hill  grain,  oil,  and  fruit  sub-zone 

2.  Central  basin  grain,  and  cash  crop  sub-zone 

3.  Southeast  mountain  forest  and  grain  sub-zone 

4.  Southwest  mountain  forest  and  grain  sub-zone 

IV.  Western  Hunan  Agricultural  Zone 


zonc^”^"  tlvers  middle  reaches  mountainland  forest  and  tea  sub- 


lib-lZl  horticulture,  and  fish  breeding 

4.  Yuan  Shul  upper  reaches  mountainland  grain,  and  timber  sub-zone 
Jub-zonf“^  semi-mountain,  semi-hill  grain,  forestry,  and  hog 
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Figure  17.  Hunan  Agricultural  Region  Zone  Map 


c  • 

d. 

e. 

f. 


Legend 

I.  Northern  Hunan  agricultural  zone 

II.  Central  and  eastern  Hunan  agricultural  zone 

III.  Southern  Hunan  agricultural  zone 

IV.  Western  Hunan  agricultural  zone 
Zone  boundary 
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Provincial  Statistical  Bureau  1979  Annual 
Statistical  Report. 

2.  Figures  for  some  farms  and  some  agricultural  research  units  have 

SsS  forindlvld^  ®<^^ti"tics;  thus,  a  slight  discrepance 

individual  Items  in  provincial  totals  and  correspondim 
total  figures  for  agricultural  regions. 

3.  Marketable  grain  figures  are  for  1977-1978. 


[Key  on  following  page] 


142 


Key: 

a.  Units 

b.  Total  for  the  province 

c.  Northern  Hunan  agricultural  region 

d.  Percent  of  whole  province 

e.  Central  Hunan  agricultural  region 

f.  Southern  Hunan  agricultural  region 

g.  Western  Hunan  agricultural  region 

h.  Area 

i.  Number  of  counties  (cities  and  towns) 

j .  Number  of  communes 

k.  Population 

l.  Total 

m.  Including:  agricultural  population 

n.  Cultivated  land 

o.  Including:  wetlands 

p.  Drylands 

q.  Area  that  assures  a  harvest  despite  drought  or  waterlogging 

r.  Percentage  of  cultivated  land  area 

s.  Including:  consistently  high  yield  farmland 

t.  Total  area  sown  to  farm  crops 

u.  Grain  crops 

V.  Sown  area 

VI .  Percent  of  cultivated  land  in  use 
w.  Yield-  per  mu 

X.  Gross  output 

y.  Marketable  grain  1977-1978 

z.  Paddy  rice 

aa.  Cash  crops 

ab.  Cotton 

ac.  Rapeseed 

ad.  Hogs 

ae.  Total  fed  for  the  year 

af.  Year-end  number  in  inventory 

ag.  Number  removed  from  inventory  during  year 

ah.  Forest  area 

ai.  Citrus  output 

aj.  Tea  oil  output 

ak.  Tung  oil  output 

al.  Square  kilometers 

am.  Units 

an.  10,000  persons 

ao.  10,000  mu 

ap.  Jin 

aq.  100  million  jin 

ar.  10,000  dan 

as.  10,000  head 
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Part  II 

Chapter  3.  North  Hunan  Agricultural  Region 

The  North  Hunan  Agricultural  Region  is  located  in  the  northern  oart  of  th^ 
province  and  includes  14  counties  and  four  municipalities  as  well  ac  l 

4r29r^o’*mu°™°  “  ’fueyang,  Viyang,  and  Changde  prefectures  totaling 
of  the  province's  total  cnlj^e^dla”^  :Ll:a“ne1;‘orS"' 

“acJerorthrcSn^r?""*  ^  "■“He 

pe“Lrof  toLT  ““a®"  ““I  hemp,  as  „kl  as  Ibo«  50 

trp“oviL:?rLrZf:„rfJSg 

Second  Section.  Types  of  Agricultural  Regions  and  Base  Construction 

Sd  lafcerfoJL''JhfobJe«i^rfouLatlon*Sr’^he”'°  Hlls,  plains, 

region  types.  It  provides  obl^ctJvfc^^LSon^f  "S^i:  rsXite'prf 
duction  patterns  based  on  disparate  laws  governing  zoni^  orL^ferln^  ^ 

s'fcmc  adapting  general  methS^o 

1.  Zoning  Types  of  Agricultural  Regions 

«Lr(FlguJe®2rr^t  rLrir'‘*an''-°  and  four  Unds  of  land 

dLCdt,  yigure  zy  [not  reproduced])  in  terms  of  kinds  of  cjnni 

and  relatively  Identical  production  conditions  aS  ch^raSjlstlcs  of  ’ 
communes  that  form  a  continuous  tract.  cnaracteristics  of 


144 


Table  50.  Northern  Hunan  Soil  Types  and  Area  by  Area  Soil  Characteristics 


0) 

to 

cd 


to 

o 


O 


0 

O 
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Key: 

a.  Area  classification 

b .  Coverage 

c.  Terrain 

d.  Soil 

e.  Temperature  ®C 

f .  Water 


g- 

h. 

i. 

j- 

k. 

l. 

m. 

n. 

o. 
P- 

q- 

r. 

s. 

t. 

u. 

V. 

w. 

X. 

y- 

z. 


aa. 


ab. 


ac. 

ad. 

ae. 

af . 
ag- 

ah. 

ai. 

aj. 

ak. 

al. 


Category 

Material  composition 
Absolute  elevation  (meters) 
Relative  elevation  (meters) 
Gradient 
Designation 

Soil  thickness  (centimeters) 
Organic  matter  (%) 

Annual  average 

January 

July 

Frost“free  period  (days) 

Annual  precipitation  (millimeters) 
Surface  water  (millimeters) 

Ground  water 


I.  Central  river  and  lake  diked  field  area 

II.  Lakeside  downlands  flat  field  area 


III.  Ridge  alluvial  field  zone  in  hills  around  lake 
ly.  Alluvial  field  zone  in  low  mountains  in  outer  perimeter 
All  of  Anxiang  and  Nanxian  counties;  eastern  Changde  and  Lixian 
counties;  northeastern  Hanshou,  Yuanjiang  and  Yiyang  counties; 
southern  Huarong  County,  western  lake  area  of  Xiangyin,  Miluo,  and 
Yueyang  counties,  and  portion  of  Linxiang  county  along  the  river 
Central  Changde,  Lixian,  Huarong,  and  Hanshou  counties;  area  from 
Yyang  to  Yuanjiang;  lakeshore  of  Xiangtan,  Miluo  and  Yueyang  coun¬ 
ties  and  northern  part  of  Linwu  and  Lixian  counties,  and  portions  of 
Taoyuan  County  >  r  wj. 


Southern  and  northwestern  Changde  and  Hanshou  counties,  western 
Lixian  County,  central  and  southern  Yiyang  County,  central  and 
eastern  Xiangtan,  Miluo,  and  Yueyang  counties,  the  northern  edge  of 
Huarong  County;  Linxiang  County,  and  most  of  Linli  and  Taoyuan  coun' 


Portions  of  the  northeast  and  southwest  contiguous  with  the  hill 

region,  and  parts  of  the  northwestern  outer  perimeter 

Water-laced  plain  of  river  and  lake  sediment 

River  flood  plain  and  terraces 

Undulating  corroded  and  eroded  hills 

Corroded  faulted  low  mountains 

Alluvial  lacustrine  layer 

Alluvial  red  soil  and  boulder  bed 


layer ’of  ^all  granite  as  well  as  a  weathered 


Slate,  phyllite,  granite,  and  sandy  shale 
>500  (with  some  peaks  as  high  as  1,000  meters) 


146 


am.  Varying  from  5-60 

an.  Alluvium— sandy  chao  soil,  and  qingni  soil 

ao.  Alluvial  soil  and  red  soil-sandy  soil,  and  huangni  soil 

ap.  Red  soil-huangni,  intercalated  qingni,  and  sandy  soil 

aq.  Virtually  the  same  as  next  above 

ar.  About  30 

as.  Generally  <30  parts  of  bedrock  exposed 

at.  600-800.  Copious  foreign  water 

au.  Same  as  above 

av.  0.5-1. 5  meters  deep,  with  a  flow  of  15  tons /per  hour  per  meter  from 
drilled  holes 

aw.  0-5  meters  deep,  with  a  flow  of  5-10  tons  per  hour  per  meter 

ax.  0-15  meters  deep  with  a  flow  of  1-5  tons  per  hour  per  meter 

ay.  <1  ton  per  hour  per  meter 

(1)  The  Lake  Plain  Grain,  Cotton,  and  Aquatic  Products  Sub-Region 

I.  Lake  Region  Protective  Embankment  Grain,  Cash  Crop,  and  Aquatic  Products 
Regional  Type 

The  eastern,  western,  southern  Dongting  Hu  and  the  Datong  group  of  four  lakes 
are  found  on  the  lacustrine  alluvial  plain  of  the  central  part  of  northern 
Hunan.  The  area  is  crisscrossed  with  rivers  and  streams;  the  land  is  lat 
and  vast,  and  apart  from  scattered  downlands,  natural  embankments,  large 
embankments  and  turret  lands,  most  of  the  land  is  around  35  meters  above  sea 
level,  and  the  relative  height  is  3-5  meters.  Lowlying  land  between  rxvers 
is  even  lower  than  the  surface  of  rivers  and  lakes  and  is  marshy. 

This  zone  type  includes  145  lake  region  people's  communes  in  12  counties  and 
15  state-owned  farms  under  jurisdiction  of  the  province.  Major  characteris¬ 
tics  are  as  follows;  (1)  Cultivated  land  is  greatest  in  this  zone  (amount^g 
to  about  42.5  percent  of  the  total  region).  Wetlands  and  drylands  received 
equal  emphasis  in  the  structure  of  soil  utilization  (accounting  respectively 
for  42  percent  and  48  percent  of  the  cultivated  land  area  in  the  region). 

The  zone  is  also  characterized  by  concentrated  continuous  tracts  of  fields 
reclaimed  from  the  lake  and  lake  lowlands  that  are  laid  out  in  the  shape  of 
a  net  over  a  large  area  and  protected  by  embankments.  (2)  This  is  a  major 
production  zone  for  grain,  cash  crops,  and  aquatic  products.  Grain  is  grown 
on  38.4  percent  of  the  zone's  cultivated  land  area  and  produces  40.5  percent 
of  total  grain  output  for  the  region,  the  marketable  rate  being  30-35  percent. 
Cotton  is  grown  on  52  percent  of  the  zone's  cultivated  land  and  produces  52 
percent  of  output  for  the  region,  the  marketable  rate  being  more  than  90 
percent.  Production  of  various  kinds  of  hemp  is  particularly  concentrated. 
Various  kinds  of  hemp  are  grown  on  86  percent  of  the  zone's  total  so^  area, 
and  accounts  for  70.8  percent  of  output  in  the  region.  Nanxian  and  Yuanjiang 
lake  region  counties  people's  communes  produce  57  percent  of  all  hemp  grown 
in  the  region.  Ninety  percent  of  all  communes ; in  Nanxian  produce  more  than 
1,000  dan  of  choice  jute  annually,  and  53  percent  of  all  communes  in 
Yuanjiang  County  produce  more  than  500  dan  of  ramie.  Sugarcane  is  grown  on 
83.2  percent  of  the  zone's  cultivated  land  and  accounts  for  84.3  percent  of 
output  in  the  region,  most  of  it  from  state-owned  farms.  Because  of  the 
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of  lakes  that  dot  the  area  and  the  density  of  the  river  network, 
output  of  aquatic  products  is  fairly  abundant.  The  region  has  three  fishery 
communes  that  catch  fish.  (3)  The  population  is  sparse  relative  to  the 
amount  of  farmland,  cultivated  land  averaging  1.6  mu  per  capita  of  agricul¬ 
tural  population,  and  each  member  of  the  workforce  farms  an  average  of  more 
than  4  mu.  This  task  plus  the  annual  job  of  repairing  dikes  against  floods 
places  a  fairly  heavy  burden  on  the  workforce.  (4)  As  a  result  of  intensi¬ 
fied  natural  silting  in  Dongting  Hu,  a  flood  threat  exists.  In  view  of  the 
foregoing  characteristics  and  existing  production  levels,  this  type  region 

efforts  to  preventing  floods  and  draining  away  water- 
gpng,  to  the  building  of  water  conservancy  projects  for  comprehensive 
control  of  rivers  and  lakes,  to  expansion  of  the  area  of  garden  style  farm¬ 
ing  and  mechanized  farming,  to  continued  consolidation  and  improvement  in 
marketable  grain  and  cotton  bases,  to  more  growing  of  rape  and  hemp  crops, 
and  to  development  of  silkworm  mulberry.  Simultaneous  with  efforts  to 
increase  gross  output  and  yields  per  unit  of  area  should  be  rational 
development  of  lake  flats  surrounded  by  water  and  full  use  of  existing  water 

surfaces  for  development  of  the  fishing  industry  as  well  as  for  production 
or  Hunan  lotus. 


This  zone  type  may  be  divided  into  four  class  2  types:  I-l,  the  Changde, 

^  I  Yueyang  type  (with  equal  emphasis  on  grain  and  cotton  production 
and  the  linking  of  grain  and  oil-bearing  crop  production).  1-2,  Yuanjiang- 
uarong  type  (grain,  oil-bearing  crops,  cotton,  and  hemp).  1-3,  provincial 
f isheries) cotton,  and  sugarcane).  1-4,  Dongting  Hu  type  (mostly 

II.  The  Lakeside  Plain  Grain,  Cotton,  and  Breeding  Region  Type 

The  lakeside  and  river  shore  Quarternary  System  constructional  zone  has  a 

"P  of  mostly  red  clay  and  boulder 
bed.  Relative  variations  in  elevation  range  from  10-70  meters,  and  eleva¬ 
tions  may  be  divided  into  roughly  four  grades.  This  includes  15-25  meter 
second  terraces,  which  are  fairly  well  developed  to  the  south  of  the  mouth 
of  the  Yuan  Jiang  and  the  eastern  bank  of  the  eastern  Dongting  Hu.  The 
surface  of  the  land  is  cut  up,  but  the  land  is  gently  rolling!  Numerous 
1  A  across  the  downlands  and  the  fore-fringe  producing  flat  silt 

lands.  Most  of  the  flood  plain  near  the  mouths  of  rivers  was  formed  by 
continuous  accumulations  up  until  1825.  It  varies  in  elevation  from 
between  5  and  7  meters  during  the  period  of  normal  water  level,  and  the 
threat  of  flooding  is  not  great. 

nils  zone  type  includes  57  people's  communes  in  10  counties  (and  munici¬ 
palities)  ringing  Dongting  Hu  and  the  lower  reaches  of  the  four  rivers. 
Agriculture  here  has  the  following  features:  (1)  Broad,  flat  fields  and 
ridge  soix  is  found  in  bands,  and  accounts  for  14  percent  of  total  culti- 

predominantly  for  wetlands,  with 
wetlands  and  drylands.  Wetlands  and  drylands  account 
respectively  for  about  13  and  16  percent  of  the  zone.  Cultivated  land 
averages  1.2  mu  per  capita,  and  each  member  of  the  workforce  is  responsible 
for  farming  about  2.9  mu.  The  workforce  cannot  yet  be  said  to  be  fully 
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ample.  (2)  The  degree  of  intensivity  and  yields  per  unit  of  area  are  fairly 
high,  with  more  than  80  percent  of  cultivated  land  growing  three  crops, 
principally  two  crops  of  rice  and  one  of  green  manure,  or  two  crops  of  rice 
and  one  crop  of  rape,  or  two  crops  of  rice  and  one  crop  of  wheat  or  barley. 
Drylands  Intercrop  cotton  (or  sweet  potatoes)  and  rape,  pulses,  or  wheat  and 
barley.  Communes  having  yields  of  more  than  800  jin  per  mu  of  grain  in  1975 
numbered  87.7  percent  of  all  communes,  with  35  percent  of  that  number  pro¬ 
ducing  more  than  1,000  jin  per  mu  of  grain.  Communes  producing  80  jin  per  mu 
of  cotton  numbered  61.4  percent  of  all  communes  in  this  zone  type,  with  38.6 
percent  of  them  having  yields  of  more  than  100  jin  per  mu.  By  comparison, 
this  was  not  only  vastly  more  than  for  hill  regions,  but  was  also  in  first 
place  for  the  lake  region.  The  marketable  rate  for  grain  output  was  25  to 
30  percent;  for  cotton,  it  was  about  the  same  as  for  the  lake  region  as  a 
whole.  (3)  This  zone  type  is  developing  the  growing  of  tea  and  fruit  that 
are  little  grown  in  the  lake  region  but  much  grown  in  the  hill  region. 

Because  of  the  numerous  cities,  towns,  and  industrial  plants,  this  is  an  area 
with  much  water  and  land  transportation,  and  of  flow  back  and  forth  between 
cities  and  countryside.  Suburban  vegetable  growing,  hog  and  fish  breeding, 
hauling,  and  processing  of  agricultural  sideline  products  is  fairly  well 
developed.  (4)  Most  of  this  zone  type's  farmland  is  higher  than  river  and 
lake  surfaces  except  for  some  where  dikes  have  been  built  to  guard  against 
flodding,  which  is  prone  to  waterlogging  during  the  rainy  season.  Water 
must  be  lifted  or  diverted  for  irrigation  during  the  dry  season,  and  water 
conservancy  measures  emphasizing  irrigation,  but  linking  irrigation  and 
drainage  have  been  adopted.  Currently  the  cultivated  land  area  guaranteed 
to  yield  a  harvest  despite  drought  or  flood  totals  77.6  percent  of  all 
cultivated  land. 

It  is  necessary  to  continue  to  consolidate  and  develop  production  of  grain, 
cotton,  and  oil-bearing  crops  in  this  zone  type,  to  strive  to  increase  yields 
per  unit  of  area  in  combination  with  development  of  tea  and  fruit  production. 
More  fertilizer  must  be  used  and  water  conservancy  works  built  to  produce 
consistently  high  yields.  This  region  may  be  divided  into  the  following 
four  class  2  types:  II-l,  the  Changde-Yiyang-Yueyang  type  (grain,  cotton, 
oil,  and  tea);  II-2,  Huarong-Hanshou  type  (grain-cotton,  oil-bearing  crops, 
and  hemp);  II-3,  the  Liyang-Yuanpu  type  (cotton  growing  area);  and  the  II-4 
four  cities  type  (grain,  vegetables,  hogs,  and  fish). 

(2)  The  Grain,  Oil,  and  Tea  Sub-Region  in  the  Hills  Surrounding  the  Lake 

XU.  Zone  Type  of  Hill  and  Alluvial  Valleys  Near  Lakes  That  Produce  Grain, 
Tea,  and  Pork 

Between  the  plain  and  low  mountains  on  its  fringe  lies  a  broad  expanse  of 
slate,  sandy  shale,  red  rock  and  some  granite.  The  sandy  shale  and  limestone 
make  up  gently  sloping  low  hills  100  to  400  meters  high.  Upright  outcroppings 
of  old  hard  rock  adorn  the  landscape  around  Shending,  Yuchi,  Jinniu  Shan, 
Taiyang  Shan,  Taifu  Shan,  and  Taohua  Shan.  Hill  region  alluvial  valleys 
alternate  with  partial  basins,  and  there  are  diverse  kinds  of  wetlands.  The 
slopes  of  hills  grow  mostly  dryland  crops  and  tea  and  rape;  but  there  are 
many  bald  mountains  and  much  wasteland. 
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The  foregoing  hill  type  applies  to  226  hill  zone  communes  in  12  counties 
whose  principal  characteristics  are  as  follows:  (1)  The  surface  of  the  land 
undulates  gently  and  the  fields  contain  fairly  diverse  kinds  of  soil.  The 
amount  of  cultivated  land  is  about  the  same  as  in  the  lake  region,  but  wet¬ 
lands  account  for  44.5  percent  of  the  area,  and  drylands  account  for  32  per¬ 
cent.  Cultivated  land  in  the  river  valley  plains  and  nearby  gently  sloping 
areas  is  fairly  concentrated  and  lies  like  the  branches  of  a  tree.  It  may  be 
divided  into  ridged  fields  (duan  tian  [0641  3944]  and  flat  fields),  alluvial 
fields  (rong  tian  [3310  3944]  and  yu  tian  [8230  3944]),  as  well  as  shoaly 
fields  (drained  fields  [2226  3944]  and  shore  fields),  ridge  soil,  and  slope 
soil.  Soil  and  moisture  conditions  are  diverse.  Generally,  water  sources 
are  lacking,  and  the  area  is  prone  to  drought  during  the  dry  season.  Water 
conservancy  consists  primarily  of  impounding  water  in  ponds  and  reservoirs, 
and  the  use  of  Impounded  water,  diversion  and  raising  of  water  for  irriga¬ 
tion.  Many  farming  systems  have  been  adopted  as  a  result  of  these  condi¬ 
tions,  with  the  growing  of  two  crops  of  paddy  and  one  crop  of  green  manure 
being  the  system  used  in  an  overwhelming  percentage  of  cases.  There  is  some 
growing  of  rice-rice-oil-bearing  crop,  or  of  rice-rice-wheat  or  barley  in  a 
three  crop  system.  There  is  also  some  growing  of  one  crop  of  intermediate 
paddy  or  late  paddy  and  one  winter  crop  (or  Intercropped  winter  crops) 
on  drylands,  mostly  tubers,  gaoliang,  and  pulses  being  grown.  Some  cotton, 
rape  and  sesame  crops  are  also  grown.  (2)  Area  sown  to  grain  and  gross  out¬ 
put  of  gram  from  this  zone  account  for  45  and  43  percent  of  the  total  for 
^  Mostly  paddy  rice  is  grown,  but  more  dryland  sweet  potatoes  and 

gaoliang  are  grown  than  anywhere  in  the  whole  region,  and  a  substantial 
potential  exists  for  increased  yields.  For  example,  Jieling  Commune  in  Li 
County  planted  more  than  7,000  mu  of  gaoliang  in  1975,  or  17.5  percent  of 
the  total  planted  in  the  county.  In  the  same  year,  the  commune's  output  of 
^aln  totaled  35  million  jin,  which  was  again  as  much  as  the  1974  output. 

This  included  300,000  jin  from  17  households  in  Fusheng  Ninth  Brigade 
each  household  contributing  10,000  jin  of  grain  to  the  state.  Two  crops  of 
gaoliang  from  15  mu  in  Jinluo  Brigade  averaged  yields  of  more  than  2,400  jin 
per  mu.  The  masses  said  that  dryland  grain  had  been  a  big  help  in  a  major 
rise  in  grain  output.  This  zone's  output  of  cotton  has  declined  relative  to 
that  of  th^  previous  zone.  It  is  grown  over  a  dispersed  area,  the  area  sown 
amounting  to  25.7  percent  of  the  total  for  the  whole  region  and  gross  output 
to  24.7  percent.  (3)  The  area  has  a  history  of  tea  production,  which  has 
developed  very  rapidly.  As  of  the  end  of  1975.  the  actual  tea  plantation 
area  was  more  than  570,000  mu,  and  gross  output  was  250,000  dan,  accounting 
for  95  and  92  percent  respectively  for  the  whole  region.  Linxiang  County 
a  one  had  more  than  100,000  mu  of  tea  plantations  and  a  tea  output  of  88  800 
dan,  one-sixth  of  the  whole  region's  tea  plantation  area,  and  one-third  of 
gross  output.  A  more  than  1,800  mu  demonstration  tea  farm  on  both  sides  of 
the  railroad  to  the  east  of  the  county  seat  lost  none  of  its  capital  since 
Sn  established  in  1966,  and  in  1976  had  an  income  of  more  than 

on  Ann  Brigade  in  Taolin  Commune  had  an  income  of  50,000  to 

80,000  yuan  for  1975  and  1976  from  a  600  mu  tea  farm.  Hanshou,  Yiyang, 
Xiangyin,  Taoyuan,  Yueyang,  and  Miluo  counties  also  produced  a  lot.  Most  of 
northern  Hunan's  tea  oil  is  also  found  in  this  type  zone.  In  1975  tea  oil 
output  was  more  than  84,600  dan,  with  Changde  hill  zone  and  Taoyuan  producing 
a  total  of  more  than  56,500  dan.  Hanshou  also  produced  almost  10,000  dan; 


150 


Linli  produced  6,500  dan;  Yiyang  produced  4,300  dan,  and  all  other  counties 
produced  relatively  less.  Forestry  has  developed  unevenly.  The  more  than 
100,000  mu  of  forests  in  the  whole  province  are  divided  into  five  bases 
including  Zhifang  Shan,  Shibaluohan  Shan,  Jiulong  Shan  (which  grow  mostly 
Chinese  fir  and  sassafras),  Nitou  Shan  (tea  oil)  and  Zhuyuan  (nan  bamboo). 

Hill  zone  communes  in  all  other  counties  have  also  devoted  major  efforts  to 
afforestation  and  planting  of  trees.  (4)  Cultivated  land  averages  1.37  mu 
per  capita,  each  member  of  the  workforce  being  responsible  for  3.3  mu. 

Since  the  cultivated  land  is  dispersed  over  a  fairly  wide  area,  and  since 
drought  must  be  fought  on  part  of  it  during  the  dry  season  while  the  rainy 
season  brings  scouring  and  silting,  quite  a  large  amount  of  work  has  to  be 
done.  But  the  total  workforce  can  be  turned  over.  Tea  processing,  and 
breeding  of  poultry,  hogs,  and  fish,  as  well  as  quarrying  and  mining  are 
thriving  sideline  occupations. 

This  type  zone  must  strengthen  soil  Improvement  and  the  harnessing  of  water, 
increase  sources  of  fertilizer,  and  continue  to  increase  the  extent  of  inten¬ 
sive  production.  It  has  to  turn  low  yields  into  high  yields  and  balance 
large  increases  in  yields.  It  must  increase  tea  output,  produce  more  tea 
oil,  and  develop  both  firewood  and  timber  forests.  This  zone  may  be  divided 
into  three  secondary  types  as  follows?  Ill— 1,  Xiangtan—Yueyang— Yiyang 
Lixian  (grain,  oil,  and  tea)  type;  III-2,  Changde-Taoyuan  (grain,  oil,  tea, 
and  forest)  type;  and  III-3,  Yuanj iang-Huarong  (grain,  hemp,  and  fruit)  type. 

IV.  Perimeter  Low  Mountain  and  High  Hill  Forest ,  Animal  Husbandry ,  and 
Grain  Region  Type 

This  region  is  the  border  counties  of  Linxiang,  Yueyang,  and  Miluo  in  the 
east,  and  is  a  folded  mountainland  composed  of  phyllite,  slate,  and  granite 
that  includes  Yaogu  Shan,  Yun  Shan,  and  Meimaojian  at  an  elevation  of  about 
1,000  meters  above  sea  level.  This  mountainland  is  an  extension  of  the  Mufu 
mountain  range,  and  is  a  region  of  sudden  rise  on  the  east  of  the  plain  of 
the  two  lakes.  It  controls  the  westward  flow  into  the  Dongting  Hu  of  the 
Xinqiang  He  and  the  Miluo  Jiang.  To  the  southwest  in  Taoyuan  County  lie 
Tiantai  Shan,  Guniu  Shan  and  the  mountainlands  of  the  western  part  of  the 
county,  most  of  which  are  formed  of  slate,  phyllite,  and  sandy  shale  and 
are  at  an  elevation  above  sea  level  of  500  to  1,000  meters.  In  northwestern 
Lixian  County  may  be  found  sandy  shale  hills  below  700  meters  in  elevation. 
These  mountainlands  have  been  corroded  and  eroded  for  a  long  period  of  time 
and  have  undergone  afforestation.  The  forest  cover  rate  is  fairly  high. 

The  foregoing  type  zone  Includes  27  mountain  region  communes  in  five  counties 
in  Yueyang  and  Changde  prefectures,  vrtiich  are  located  on  the  northeast, 
southwest,  and  northwest  borders  of  the  region.  (1)  Cultivated  land  is  least 
of  all  the  zones  (amounting  to  2.78  percent  of  the  whole  region),  and  dry- 
lands  are  more  numerous  than  wetlands  (accounting  for  3-7  percent  of  drylands 
and  2.4  percent  of  wetlands  in  the  region).  Mountainlands  are  more  numerous 
than  cultivated  land,  averaging  about  15  mu  per  capita  of  agricultural  popu¬ 
lation  versus  1.15  mu  of  cultivated  land.  Each  member  of  the  worWorce  is 
responsible  for  farming  2.9  mu  of  cultivated  land.  (2)  Most  farming  is  done 
on  terraced  hillsides,  which  are  spread  over  a  wide  area,  and  which  are  much 
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affected  by  mountain  shade  and  cold  waterlogging.  There  is  no  general 
shortage  of  water,  irrigation  being  provided  mostly  by  ponds,  reservoirs, 
and  the  diversion  of  mountain  streams.  This  irrigation  should  be  used  in 
combination  with  control  of  mountain  water  and  draining  of  cold  waterlogging 
for  vigorous  improvement  in  low  yield  fields.  The  most  common  cropping 
pattern  is  two  crops  of  paddy  rice  and  one  crop  of  green  manure,  except  for 
some  fields  that  depend  solely  on  rainfall  and  some  cold  waterlogged  mudlands 

.  paddy  (plus  a  mixture  of  miscellaneous  fall  crops 

in  the  fields  that  depend  solely  on  rainfall).  Drylands  grow  mostly  sweet 
po  a  oes ,  gaoliang ,  and  corn.  Cotton  is  grown  on  0.5  percent  of  the  total 
area  in  the  region  and  gross  output  is  0.30  percent  of  the  total  for  the 
region.  (3)  The  mountainlands  provide  an  area  in  the  region  for  concen¬ 
trated  development  of  timber  forests,  and  this  is  also  an  area  in  which  both 
grain  and  forests  should  be  grown,  the  grain  benefiting  from  forests  and 
the  forests  promoting  the  growth  of  grain.  The  Maotian  district  of  Yueyang 
County  IS  more  than  60  Chinese  11  in  length  and  breadth  and  contains  four 
communes,  67  production  brigades,  and  44,000  mu  of  cultivated  land,  or  an 
average  0.7  mu  per  capita.  Up  until  the  time  of  liberation,  "the  mountains 
were  scalped  mountains,  the  water  simply  passed  by,  the  soil  was  as  thick 
as  the  dust  on  a  wall,  the  fields  were  sandy  shoals  in  streams,  and  the  hills 
were  pointed  cones  with  sharply  sloping  sides."  Since  liberation,  under 
leadership  of  the  party,  cadres  and  masses  have  harnessed  the  mountains  and 
waters,  improved  the  soil,  and  made  fields,  and  in  1975  grain  output  totaled 
more  than  33.5  million  jin,  up  more  than  11  million  jin  from  10  years 
previously,  with  yields  averaging  more  than  1,100  jin  per  mu.  Most  of  the 
barren  mountains  have  been  made  green,  with  forests  covering  70  percent  of 
the  area  suitable  for  forests.  Growing  of  Chinese  fir,  nan  bamboo  and 
economic  forests,  as  well  as  medicinal  herbs  has  been  developed.  Xiangsi 
Coimune  in  that  region  has  built  24  joint  commune  and  brigade  forest  fLms, 
^ch  brigade  having  four  groves  (for  tea,  fruit,  mulberry,  and  bamboo). 

brigades,  Jigu  Brigade,  took  on  1,000  mu  of  land  plus  Wanbao  Shan, 
e  course  o  several  years,  it  closed  off  the  mountains  and  replanted 
trees  over  a  2,100  mu  area  of  vestigial  pine  forests  to  develop  a  forest 
canopy  over  the  whole  area.  More  than  800  mu  of  the  newly  planted  Chinese 
tir  forests  has  already  grown  into  timber  from  which  benefits  are  beginning 
o  e  derived.  Hefan  Commune  in  Linxiang  County  had  more  than  3,100  mu  of 
mountain  for^ts,  which  was  only  60  percent  of  the  total  available  mountain- 
land  area.  Thanks  to  active  afforestation  and  diligent  care  on  the  part  of 
the  masses,  more  than  9,500  mu  were  afforested,  and  the  portions  that  were 
planted  first  have  already  formed  a  forest  canopy  and  grown  into  mature 
timber.  Chinese  fir,  tea,  and  bamboo  cover  the  mountains  with  greenery,  and 
the  growing  of  gram  and  hogs  has  also  developed.  Along  the  Tiantai  Shan  to 

^  potential  exists 

for  growth  of  mountain  region  forests.  This  type  zone  is  estimated  to  have 
a  more  than  50,000  mu  tea  plantation  area  producing  34,000  dan  of  tea 

7’^IIno  forests  with  an  annual  output  of  more  than 

7,000  dan  of  tea  oil.  Earnings  from  tea  and  forests  account  for  25  percent 
of  gross  income  from  agriculture. 

^ile  developing  grain  production,  full  use  should  be  made  of  mountainlands 
suitable  for  forests  to  develop  forestry  and  medicinal  herb  production  as  well 
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as  to  start  livestock  farms  for  gradual  development  of  animal  husbandry.  This 
region  may  be  divided  into  two  secondary  types  as  follows:  IV-1,  the 
Linxiang-Taoyuan  type  (grain,  forestry,  and  tea);  IV-2,  the  Yueyang-Milou- 
Lixian  type  (grain,  oil,  and  forestry).  (Table  51) 

Table  51.  Comparison  of  Individual  Areas  of  the  Northern  Hunan  Agricultural 
Region  Type  (1975) 
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Note:  These  are  total  figures  for  area  sown  and  output  of  grain,  cotton, 
oil,  hemp,  sugarcane,  and  tea  for  the  whole  region. 


Key: 
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Individual  area 

Communes  (individual  units) 

Agricultural  population 
Total  (10,000) 

Total  (10,000  mu) 

Workforce  as  a  percentage  of  population 

Cultivated  land 

Total  area  sown  to  farm  crops 
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Area  of  cultivated  land  from  which  a  harvest  may  be  assured  despite 
drought  or  flooding  (%) 

i.  Cultivated  land  as  a  percentage  of  high  and  stable  yield  farmland  (%) 

j.  Amount  of  cultivated  land  per  capita  of  population/per  capita  of 
workforce 

k.  Wetlands/drylands  as  a  percentage  of  cultivated  land  (%) 

l.  Multiple  cropping  index 

m.  Total  for  the  region  as  a  whole 

n.  Lake  region 

o.  Plains  region 

p.  Hill  region 

q.  Mountain  region 

r.  Area  and  output  of  major  farm  crops 

s .  Grain 

t.  Cotton 

u.  Rapeseed 
V.  Hemp 

w.  Sugarcane 
X.  Tea 

y.  Tea  oil 

z.  Livestock  raising 

aa.  Percent  of  total  region  sown/percent  of  gross  output 

ab.  Percentage  of  communes  exceeding  "The  National  Program  for  Agricul¬ 
tural  Development" 

ac.  Area/percent  of  gross  output 

ad.  Percentage  of  total  region  output 

ae.  Head  per  mu 

Each  of  the  foregoing  four  agricultural  region  types  has  different  environ¬ 
mental  conditions  and  possibilities  for  improvement.  As  far  as  the  region 
as  a  whole  is  concerned,  similarities  and  differences  in  mutual  circumstances 
in  individual  neighboring  regional  types,  and  the  degree  of  relationship  and 
density  make  the  plains  area  a  transitional  type  between  the  hill  region  and 
the  lake  region.  The  mountainland  area  is  not  large,  so  the  lake  and  plains 
regions  are  very  close  to  each  other ,  and  hill  and  mountain  regions  are  the 
same  in  an  overall  sense.  Thus,  using  communes  as  the  basic  unit,  and  draw¬ 
ing  a  boundary  line  between  the  plains  region  and  the  hill  region  means  the 

major  sub-regions,  namely  the  lakeshore  plain  and  the 

hills  around  the  lake. 

2.  Construction  and  Development  of  Marketable  Product  Production  Bases 

As  was  said  previously,  agricultural  regional  types  are  an  overall  reflection 
of  natural  conditions  and  economic  circumstances  in  any  given  region,  and  the 
construction  and  pattern  of  distribution  of  various  kinds  of  production  bases 
are  major  links  in  the  suiting  of  general  methods  to  local  situations, 
rational  planning  of  production,  making  the  most  of  a  region’s  potential, 
and  carrying  out  intensive  operations  in  corresponding  types  of  agricultural 
regions.  The  northern  part  of  the  province  is  an  important  base  for  Hunan's 
production  of  marketable  grain,  cash  crops,  and  aquatic  products.  The  current 
pattern  of  its  production  may  be  characterized  in  the  following  several  ways: 
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1.  Grain  production  centering  around  the  growing  of  paddy  rice,  and  a  farm¬ 
ing  system  in  which  the  growing  of  two  or  three  crops  predominates,  and  has 
now  become  a  basic  pattern.  Each  of  the  14  counties  in  the  region  are 
marketable  grain  base  counties.  Though  differences  exist  in  production  among 
various  regional  t3rpes,  in  terms  of  the  situation  as  a  whole,  there  is  com¬ 
parative  balance  in  the  main. 

2.  There  are  numerous  kinds  of  cash  crops.  Though  the  growing  of  such  crops 
is  somewhat  spread  out  because  of  local  conditions,  traditional  habits,  and 
marketability,  for  the  most  part  they  are  concentrated  in  the  lake  and  flat 
land  areas.  In  addition,  large  cottonfield  tracts  tend  to  be  concentrated 

in  the  west;  hemp  is  concentrated  in  the  central  section;  sugarcane  is  con¬ 
centrated  on  state  farms,  and  aquatic  cash  crops  such  as  reeds  tend  to  be 
grown  mostly  in  eastern  lake  shallows.  Textile,  sugar  crushing  and  paper 
manufacturing  industries  have  been  set  up  near  the  areas  producing  these 
light  Industrial  raw  materials. 

3.  The  fishing  industry  centers  around  the  lake  region,  in  the  eastern  and 
southern  Dongting  Hu  and  in  nearby  fish  farms.  Not  only  are  there  communes 
and  brigades  specializing  in  the  fishing  industry  here,  but  fish  procurement 
and  processing  stations  have  also  been  established  nearby.  Intensive  rear¬ 
ing  of  fish  in  ponds  and  reservoirs  has  been  established  and  is  developing 
everywhere  in  this  region. 

4.  Livestock  and  hog  raising  plus  other  sideline  production  is,  in  the  main, 
concentrated  in  the  suburbs  of  cities  and  towns  as  well  as  in  hill  regions. 
Small  hog  farms  and  poultry  farms  dot  the  landscape. 

5.  Most  tea,  fruit,  and  forest  production  is  in  the  hills  around  the  lakes, 
where  some  bases  for  such  production  have  been  set  up.  These  areas  have  an 
historical  tradition  in  the  growing  and  processing  of  tea,  which  is  develop¬ 
ing. 

In  order  to  meet  needs  for  continuous  development  of  the  national  economy 
and  for  constant  raising  of  the  people’s  standard  of  living,  northern  Hunan 
should  continue  to  devote  attention  to  the  growing  of  grain  and  cash  crops 
as  well  as  to  fishing  industry  and  forestry  production,  with  further 
strengthening  of  the  building  and  development  of  all  kinds  of  commodity 
bases. 

(1)  Firm  Grip  on  Grain  Production 

The  current  situation  in  grain  production  is  as  follows:  high  but  incon¬ 
sistent  yields  in  the  lake  region,  both  fairly  high  and  consistent  yields  in 
plains  areas,  and  consistent  but  not  high  yields  in  hill  regions.  For  the 
region  as  a  whole,  output  is  fairly  high  for  the  lower  reaches  of  the  Yuan 
Shui  and  Li  Shui  in  the  west,  as  well  as  for  their  nearby  lake  regions; 
however  about  23  percent  of  all  communes  still  have  grain  yields  that  fluc¬ 
tuate  around  800  jin  per  mu.  For  crops  grown  in  all  seasons,  a  "three  low" 
phenomenon  exists  (low  yields  of  spring  grain,  low  yields  of  dryland  grain, 
and  low  yields  of  late  rice).  Furthermore,  about  30  percent  of  the 
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cultivated  land  throughout  the  region  cannot  be  counted  on  to  deliver  a  crop 
despite  drought  or  flooding,  and  garden  style  farming  is  practiced  on  less 
than  one-third  of  total  cultivated  land.  The  threat  of  drought  or  water- 
loSgiiig  exists  in  varying  degrees  every  year.  The  existing  bases  should  be 
used  for  further  farmland  capital  construction  centering  around  soil 
improvement  and  harnessing  of  waters  to  increase  yields  per  unit  of  area, 
and  to  assure  steady  increases  in  grain  output. 

All  counties  should  energetically  transform  production  conditions.  For 
example,  take  Anxian  County  in  the  waterlaced  lake  region,  which  was 
formerly  prone  to  waterlogging  and  lived  in  fear  of  drought.  During  the 
past  more  than  10  years,  it  has  gone  all  out  to  level  the  land,  to  practice 
garden  style  farming,  to  renovate  and  raise  the  more  than  400  kilometers  of 
flood  dikes,  and  to  carry  out  the  capital  construction  of  new  socialist  fields 
in  \idiich  ditches  form  a  network,  trees  are  laid  out  in  rows,  and  fields  are 
formed  into  regular  size  plots  within  the  protective  dikes."  Now  85  percent 
of  cultivated  land  is  able  to  deliver  a  harvest  despite  drought  or  water- 
logging.  In  Hanshou  County,  which  cuts  across  three  different  agricultural 
zones,  people  living  in  lake  regions  feared  flooding;  those  in  hill  regions 
feared  drought,  and  those  on  terraced  tablelands  high  above  the  water  in 
areas  crossed  by  streams  feared  low  water  and  inability  to  irrigate  their 
high  fields.  As  a  result  of  mass  summarization  of  experiences  and  the  suit¬ 
ing  of  general  methods  to  local  situations  for  the  building  of  water  con¬ 
servancy  projects,  the  whole  county  was  able  to  build  1  mu  of  fields  per 
capita  capable  of  delivering  a  harvest  despite  drought  or  waterlogging.  The 
county  also  followed  the  principles  of  rational  crop  patterns  and  tailored 
guidance  for  rapid  development  of  agricultural  production.  Most  of  Taoyuan 
County  is  in  the  hill  region,  and  the  whole  county  tackled  control  of 
mountains,  water,  and  fields  in  a  comprehensive  way.  In  order  to  meet  the 
need  "to  have  water  available  during  drought,  to  drain  water  during  water- 
logging,  to  impound  water  safely,  and  to  use  water  scientifically,"  it  built 
all  kinds  of  water  conservancy  facilities,  renovated  and  equipped  them,  and 

made  full  use  of  project  benefits  for  a  steady  climb  in  agricultural  produc- 
tion. 

Rational  reform  of  the  farming  system  is  a  strategic  measure  for  the  launch¬ 
ing  of  scientific  farming,  and  for  realization  of  economic  diversification, 
high  yields,  and  increased  income. 

Ever  since  liberation,  northern  Hunan  has  steadily  reformed  its  farming 
system.  Its  multiple  cropping  index  went  from  about  180  percent  in  1957  to 
220-230  percent  during  the  mid  and  late  1960’s,  and  has  risen  to  around 
258  percent  in  recent  years.  Statistics  for  1979  show  grain  crops  as  having 
been  grown  on  77.8  percent  of  the  total  cultivated  land  in  the  region,  paddy 
rice  accounting  for  84  percent  of  the  grain  grown  and  dryland  grain  crops 
for  16  percent.  A  three  crop  farming  system  of  two  crops  of  paddy  and  one 
manure  was  used  in  80  percent  of  cases ,  and  of  rape— rice— rice  in 
15  percent  of  cases.  Growing  of  a  single  crop  of  rice  and  a  winter  crop  (or 
winter  intercropping)  was  done  in  5  percent  of  cases.  This  demonstrates 
that  a  two  and  three  crop  farming  system  for  the  paddyflelds  of  this  area 
has  been  put  in  place  and  consolidated.  Diverse  forms  of  farming  have  been 
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adopted  to  foster  a  combination  of  use  and  nurture  of  the  soil,  concern  for 
the  short-term  and  the  long-term,  and  to  give  attention  to  matters  requiring 
attention  in  the  paddyfield  farming  system.  This  has  entailed  the  growing 
of  rice-rice-green  manure,  or  rice-rice-rape,  or  rice-rice-livestock  fodder. 

If  high  yields  are  to  be  sustained,  wheat  or  barley,  rape,  and  green  manure 
should  not  be  continuously  cropped  over  a  long  period  of  time.  These  winter 
crops  should  be  rotated  so  that  strengths  make  up  for  weaknesses  in  the 
rotation  of  crops  from  one  year  to  another.  Since  one  region  differs  from 
another,  in  places  where  the  workforce  is  not  overburdened  and  where  yield 
levels  are  high,  emphasis  on  growing  two  crops  of  paddy  should  be  coordi¬ 
nated  with  a  partial  three  crop  system  of  rice-rice-rape,  or  rice-rice-broad 
beans.  In  places  where  the  workforce  carries  a  heavy  load  and  where  normal 
year  yields  from  two  crops  of  paddy  are  not  high,  plans  should  call  for  some 
growing  of  a  single  crop  of  paddy  and  a  single  dryland  crop  in  the  rotation 
of  wetland  and  dryland  crops.  Lowlying  paddyfields  prone  to  waterlogging 
should  be  planted  to  a  single  crop  of  paddy  to  reduce  secondary  gleying. 

This  region  has  adequately  high  temperatures  and  sunlight  for  late  rice  crop 
production,  but  it  also  suffers  from  unfavorable  elements  such  as  summer  and 
autumn  drought,  insect  pests,  and  cold  dew  winds.  If  water  and  fertilizer 
are  available  and  the  growing  of  early  and  late  paddy  crops  properly  dove¬ 
tailed,  sturdy  seedlings  grown,  and  various  technical  measures  correct,  the 
greater  will  be  the  certainty  of  increased  yields  from  the  late  paddy  crop. 
However,  in  some  places  late  crop  rice  yields  fluctuate  around  400  jin  per  mu 
simply  because  of  the  existence  to  varying  degrees  of  ideas  that  emphasize 
the  early  crop  and  slight  the  late  one.  In  1975,  for  the  first  time  in 
history  Hanshou  County  realized  a  late  paddy  output  that  was  greater  than 
the  early  paddy  output,  and  which  was  close  to  its  total  grain  output  for 
all  of  1965.  This  shows  a  very  great  potential  exists  for  increasing  late 
paddy  yields.  The  key  lies  in  correcting  perceptions,  strengthening  leader¬ 
ship,  and  overcoming  metaphysical  **low  yield  theories”  about  the  late  paddy 
crop.  A  vigorous  attack  must  be  mounted  against  weak  links.  One  such  action 
must  be  a  good  job  of  farmland  capital  construction  and  improvement  in 
scientific  management  of  water  to  improve  capabilities  to  withstand  drought, 
Second  is  the  readying  of  a  sufficient  amount  of  manure  for  the  late  paddy 
crop  through  increased  raising  of  hogs  and  accumulation  of  manure,  plus 
"growing  of  the  three  water  crops  [water  cabbage,  duckweed,  and  water ^ 
hyacinths]  plus  red  azolla  used  for  green  manure,"  and  increased  growing  of 
sesbania  as  green  manure.  Third  is  "growing  of  sufficient  numbers  of  sturdy 
seedlings  for  transplanting  around  23  July,  and  for  even  and  close  planting 
to  get  numerous  panicles,  regulation  of  manuring  and  watering  to  promote 
growth,  and  all-around  preventive  war  against  insect  pests.  Frequently  cold 
dew  winds  hurt  late  crop  hybrid  paddy  in  a  three  crop  system.  In  northern 
Hunan,  every  effort  must  be  made  so  that  the  safe  period  for  full  panicle 
formation  occurs  during  the  first  10  days  or  during  the  early  days  of  the 
second  10  days  of  September  when  average  daily  temperatures  remain  above  23®C 
if  the  empty  glume  rate  is  to  be  effectively  controlled  and  consistently  high 
yields  realized. 

Dryland  grain  production  in  northern  Hunan  has  the  following  features: 

(1)  A  small  percentage  planted.  The  mountain  and  hill  region  has  35.8 
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percent  of  the  total  drylands  area  in  the  province,  and  the  lake  and  plains 
area  has  64.2  percent.  In  the  former,  mostly  grain  is  grown;  in  the  latter, 
mostly  cash  crops  are  grown.  According  to  1975  statistics,  more  than  2.7 
million  mu  was  planted  to  dryland  grain  crops  for  a  588  million  jin  gross 
output.  This  amounted  to  13  percent  of  the  area  sown  to  grain  in  the  region 
and  6.6  percent  of  gross  output,  and  was  240,000  mu  less  than  the  area  sown 
to  cash  crops.  In  1979,  3.32  million  mu  was  sown  to  dryland  grain  crops 
for  a  gross  output  of  770  million  jin,  which  was  16  percent  of  the  total  area 
sown  to  grain  crops  and  7.17  percent  of  gross  output.  (2)  Ways  of  multiple 
cropping  are  numerous.  For  drylands,  a  two  crop  system  holds  a  commanding 
position.  Where  cotton  growing  predominates,  the  two  crop  system  is  cotton 
and  pulses  (broad  beans),  or  cotton  and  wheat  or  barley.  Where  growing  of 
sweet  potatoes  predominates,  the  system  is  sweet  potatoes  and  wheat  or 
barley,  or  sweet  potatoes  and  rape,  or  sweet  potatoes  and  pulses.  In  addi¬ 
tion  grain  and  cotton  are  intercropped  (or  else  early  maturing  gaoliang  and 
corn  are  intercropped)  or  doublecropped  (with  sweet  potatoes).  Some  paddy- 
fields  grow  two  crops  of  paddy  and  one  dryland  crop  (wheat  or  barley)  one 
after  another.  A  small  number  of  paddyflelds  also  grow  one  crop  of  paddy 
and  one  winter  crop.  (3)  Potential  for  increased  yields  is  great.  Yields 
per  unit  of  area  for  dryland  grain  crops  are  currently  not  high,  while 
increased  harvests  of  dryland  grain  crops  hold  major  significance  for 
increasing  overall  grain  output  and  making  a  greater  contribution. 

(2)  Efforts  To  Increase  Cotton  Yields  Per  Unit  of  Area 


Northern  Hunan  is  the  province’s  major  cotton  growing  area.  According  to 
1979  statistics,  the  area  sown  to  cotton  there  was  1,541,900  mu  and  output 
was  1,364,500  dan.  This  was  64  percent  of  the  area  soxm  to  cotton  through¬ 
out  the  province,  and  72.8  percent  of  gross  output.  Cotton  yields  for  the 
area  averaged  88  jin  per  mu.  This  was  10  jin  higher  than  average  yields 
per  mu  for  the  province  as  a  whole.  However,  in  an  overall  sense,  such 
yields  are  still  unable  to  meet  demands  in  developing  the  national  economy. 


Counties  in  this  region  have  the  soil,  water  and  heat  conditions  for  the 
growing  of  cotton.  Along  the  Liyang  Plain  and  the  lower  reaches  of  the 
Yuan  Shui,  in  particular,  and  all  the  way  to  the  alluvial  plain  and  low  hill 
region  on  both  shores  of  the  Dongting  Hu,  there  are  vast  continuous  tracts 
o  san  y  clay,  plus  between  1,600  and  1,800  hours  of  sunshine  every  year. 
During  the  cotton  growing  season,  the  weather  is  clear  60  percent  of  the 
time,  and  during  July  and  August  the  sunny  day  rate  reaches  60  percent. 

During  September  when  the  cotton  is  in  full  bloom,  the  sky  is  clear  for  about 
20  days.  Usually  22  April  marks  the  beginning  of  the  time  when  average 

90  stabilizes  at  15»C,  and  the  final  day  of  such  temperatures 

IS  20  October,  give  or  take  a  few  days.  The  sustained  period  of  such 

about  180  days,  and  cumulative  temperature  is  more  than 
4,iUU  c.  The  pepod  when  summer  season  temperatures  in  cotton  growing  areas 
average  about  25  C  is  during  the  boll  formation  and  boll  ripening  period 
between  the  beginning  of  August  and  the  last  10  days  of  October,  when  the 
difference  between  daytime  and  nighttime  temperatures  gradually  increases, 
and  cool  weather  sets  in,  which  may  promote  maturation.  However,  unfavorable 
meteorological  factors  include  the  following:  low  temperatures  and  rainy  or 
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overcast  weather  during  April  and  May,  which  affects  the  sowing,  sprouting, 
and  formation  of  full  stands  of  cotton.  Summer  and  autumn  drought  opens  the 
cotton  to  the  possibility  of  cotton  buds  and  bolls  falling  off ,  and  con¬ 
tinuously  rainy  and  overcast  days  during  the  ripening  period  may  hurt  cotton 
harvesting  and  quality.  The  proneness  of  the  lake  region  to  waterlogging  and 
the  fairly  high  water  table  there  is  an  additional  unfavorable  factor. 

Cottonfields  in  this  region  should  be  suitably  concentrated  in  continuous 
tracts,  the  growing  acreage  stabilized,  further  improvements  made  to  the 
drainage  and  irrigation  system,  consistently  high  yield  cotton  production 
bases  expanded,  and  intensive  farming  done.  The  vigorous  work  done  in 
Changde  Prefecture  to  level  cotton  fields  greatly  changed  the  former  situa¬ 
tion  of  most  of  the  land  being  level  but  some  of  it  not  being  level,  which 
made  it  impossible  to  get  irrigation  water  in  or  to  drain  water  out. ^  At  the 
same  time,  some  commune  and  brigade  dispersed  cottonfields  were  readjusted 
and  appropriately  concentrated  in  continuous  tracts,  so  that  the  so-called 
"high  standing,"  "superb,"  and  "nice  looking"  cotton  grew  in  the  right  soil 
everywhere.  In  the  lake  area  of  Hanshou  County,  efforts  were  devoted  mostly 
to  lowering  the  water  table,  and  this  effort  plus  leveling  of  fields  and 
the  making  of  terraced  fields  on  slopes  in  hill  regions  solved  the  problem 
of  a  source  of  irrigation  water  and  improved  the  soil  as  well.  Lixian  went 
on  from  its  completion  of  the  ditch  system  on  the  Liyang  Plain  to  leveling 
the  land,  and  substantially  succeeded  in  being  able  to  both  irrigate  and 
drain  readily.  Anxiang  County  has  a  large  number  of  ditches,  streams,  and 
lakes,  and  its  water  table  is  high.  In  building  its  cotton  fields,  it^ 
emphasized  the  "four  changes,"  namely  changing  cotton  lands  to  cottonfields, 
leveling  the  land  and  finishing  work  on  the  four  ditches;  changing  shallow 
ditches  with  wide  ridges  to  deep  ditches  with  narrow  ridges;  changing  low 
yield  soil  to  fertile  soil,  and  changing  from  dispersed  fields  to  continuous 
tract  fields.  The  foregoing  measures  produced  an  all-around  tackling  of 
water,  manure,  and  soil  problems,  and  substantially  improved  cotton  produc¬ 
tion  conditions. 

Vigorous  spread  of  advanced  techniques  and  beginning  the  scientific  growing 
of  cotton:  (1)  First  was  vigorous  breeding  and  promotion  of  superior  varie¬ 
ties  and  a  good  job  of  cotton  seed  production  as  an  important  means  of 
realizing  high  yields  of  superior  quality  cotton  (Table  52).  (2)  Sowing  on 

time  and  correct  close  planting.  Around  the  time  of  the  grain  rains 
[20  April],  when  temperatures  stabilize  at  higher  than  15°C,  a  rush  is  made 
to  sow  cotton  on  clear  days  and  an  effort  made  to  complete  it  before  sowing 
the  early  rice  crop  so  as  to  avoid  competition  between  rice  and  cotton  for 
labor.  In  addition,  it  is  necessary  to  suit  general  methods  to  local  situa¬ 
tions  to  do  close  planting  correctly,  making  sure  plants  are  close  together 
but  rows  between  them  are  wide  to  improve  sunlight  and  ventilation  conditions 
between  rows ,  promote  full  development  of  individual  cotton  plants ,  and  make 
the  most  of  the  role  of  plant  communities  in  increasing  yields.  (3)  ^rly 
care  to  promote  early  development.  This  includes  sensible  fertilization  and 
irrigation  and  strengthening  of  plant  protection  work.  During  the  sprouting 
period  when  much  rain  falls,  making  sure  that  ditches  are  clear  so  water  can 
pass  freely  is  particularly  important.  Cultivation  should  be  done  early  and 
well  to  promote  development  of  root  systems.  Sources  of  manure  should  be 
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Increased  for  suitable  fertilization.  The  amount  of  base  fertilizer  should 
be  ample,  and  manuring  of  seedlings  should  be  light.  Manuring  for  boll 

r  J  »”<!  boll  formation,  they 

require  substantial  amounts  of  water  and  fertilizer.  This  is  the  time  of 

temperatures,  so  irrigation  must  be  done  promptly 
SrilaMon'T  regulate  fertilization.  Use  of  spray  irrigation  or  drip 
NuCron^  ^  reduces  dropping  of  cotton  buds  and  bolls. ^ 

P^iorof  t?mr^®A  Pf  ts  infest  cotton  and  cause  damage  for  a  long 

?hP  f  ?;•  f  "prevention  first"  must  be  carried  out,  with 

lericultuLri^^^  control  measures  in  combination  including 

SeWol  ^  prevention  and  control,  biological  prevention  and  control, 
Chemical  prevention  and  control,  and  catching  of  insects  by  people.  Special 

S  cottoHL""  preJentiL  ;nd  control 

ot  cotton  diseases  and  insect  pests. 


Table  52.  Summary  of  Northern  Hunan  Superior  Cotton  Varieties 
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Variety 
Comb  inat ions 
Type 

Yields  per  mu  of  ginned  cotton  (jin) 

Growing  season  (days) 

Major  characteristics  and  properties 
Daihongdal 

(Dalzi  No  15  X  Yishuhong)  X  Daizi  No  15 
Intermediate  maturing 

Compact  plants  long  fiber,  high  ginning  outturn  rate,  pure  white 
fiber.  Suitable  leaf  size,  smooth  and  opening  of  bolls  during  a 
concentrated  period.  Strong  growth  during  budding  stage,  with 
reserve  strength. 

Dongting  No  1 

Selected  from  Daizi  No  15 

About  200 

Somewhat  co^act  plants;  cold  tolerant  and  strongly  drought  resistant- 
wide  adaptability.  High  ginning  outturn  rate;  superior  quality 
textile  products. 
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(3)  Development  of  Hemp  Crops 

1.  Ramie:  Yuanjiang  County  in  this  region  already  has  a  more  than  1,080 
year  history  of  growing  ramie,  and  it  is  a  traditional  cash  crop.  In  1979, 
northern  Hunan  planted  65  percent  of  the  ramie  grown  in  the  province  and 
produced  84  percent  of  its  output.  Yuanjiang  County  alone  sowed  35.4  percent 
of  the  area  sown  to  ramie  in  the  province,  and  produced  47*2  percent  of  the 
ramie.  The  Sihu  and  Huangmaozhou  regions  are  foremost  among  the  nine 
regions  of  Yuanjiang  County  in  the  growing  of  ramie.  Every  one  of  the  37 
communes  in  the  county  has  ramie  farms,  21  of  them  sowing  a  100-500  mu  area; 
six  of  them  sowing  a  500-1,000  mu  area;  and  two  of  them,  Dacheng  and  Guangfu, 
sowing  more  than  2,000  mu.  Zimucheng  has  grown  as  much  as  4,485  mu.  Thus, 
Yuanjiang  County  is  the  hub,  and  the  ramie  growing  area  stretches  through  ^ 
Hanshou,  Yiyang,  Nanxian,  and  Huarong  counties,  and  north  and  south  through 
the  middle  of  the  lake  region. 

Ramie  likes  heat  and  moisture.  Its  growing  period  occurs  when  temperatures 
are  from  11  to  32 °C,  and  the  ideal  temperature  range  is  23-30° C,  with  about 
1,000  millimeters  of  rainfall,  and  a  relative  humidity  greater  than  80  per¬ 
cent.  The  soil  layer  should  be  thick  and  fertile,  and  consist  of  sandy  loam 
and  clayey  loam  with  good  drainage  and  a  pH  of  5.5-5. 6.  A  growing  area  that 
has  both  some  direct  sxmlight  and  some  diffused  light  and  a  slight  breeze  is 
best.  Northern  Hunan  possesses  the  foregoing  basic  natural  conditions,  and 
the  lake  region  is  particularly  favorable  for  the  growing  of  ramie.  However, 
waterlogging  poses  a  danger  for  the  first  crop,  and  the  second  and  third 
crops  are  threatened  by  wind  damage  or  drought.  If  it  fails  to  rain 
about  50  days  in  a  row,  low  yield  fields  will  abort,  and  high  yield  fields 
will  produce  only  half  a  crop.  This  is  a  major  problem  requiring  serious 
attention  in  production. 

When  growing  ramie  in  northern  Hunan,  in  order  to  provide  proper  environ¬ 
mental  conditions  particular  attention  should  be  given  to  making  ditches  to 
drain  waterlogging  away  promptly  and  to  do  garden  style  farming  in  order  to 
facilitate  drainage  and  irrigation  and  to  improve  capabilities  to  prevent 
and  resist  drought.  Windbreak  forests  may  be  planted  around  fields  to  weaken 
wind  velocity  and  to  increase  humidity  and  the  amount  of  diffused  sunlight. 
"Luzhuqing"  ramie  is  fairly  wind  resistant,  but  it  is  not  as  drought 
resistant  as  "Huangkezao , "  which  also  produces  three  crops  fairly  con¬ 
sistently.  New  variety  "Xiangzhu  No  1"  combines  the  virtues  of  both  of 
these.  Other  varieties  include  "Balliqing,"  and  "Xijieba."  Quality  is  the 
same  for  all  except  "Huankezao."  They  can  be  made  into  ramie  cloth,  and 
output  of  all  the  rest  is  fairly  high  and  quality  pretty  good.  Ramie  pro¬ 
duction  is  strongly  seasonal,  and  it  must  be  cut  at  the  right  time.  The 
first  crop  of  the  year  should  not  stand  in  the  fields  beyond  around  6  June; 
the  second  crop  should  grow  no  more  than  50  days,  and  the  third  crop  should 
be  harvested  before  the  time  when  the  hoar  frost  descends  [around  23  October]. 
When  work  on  the  early  crop  helps  the  late  crop,  yields  will  increase  from  all 
crops.  Since  ramie  is  a  perennial  crop,  it  requires  a  considerable  amount  of 
fertilizer,  and  good  winter  care  is  an  important  link  for  increased  yields 
for  the  whole  year. 
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The  flL  r  ^  f production 
SSlnuous  tr^Jt  f  gradually  connected  into  a 

hP  ^Pn^^i •  ^  ’  production  areas  in  other  counties  should  likewise 

marketable'^rates?  administration  and  management  and  increase 

riy  in  Nanxian  and  Huarong  counties  in  this  region  of  the  province  ^ 

1979,  this  region  planted  96  percent  of  the  province's  iute  and  ambarl 

JneS„rf“tf  f  '■"T'  f  “!  r""*-  coftffoS  pufs 

^ari  h^,,  production  also  expanded  In  neighboring  taonf  Anxf  f  L 
^anjrang  counties  as  well  as  in  Hanshon,  Changde,  and  Xiaf  yto  Slaf 
^ns.  the  central  lake  region  is  clearly  the  plac;  where  if ranfambaf' 
hemp  production  is  done  on  continuous  tracts. 

Jute  and  ambari  hemp  are  crops  requiring  short  hours  of  sunlight  Thev  Uka 

Lowth  temperatures  of  20-25°C.  During  the  pLiod  of  vegeta- 

tiye  growth,  temperatures  of  25-34°C  are  ideal.  These  crops  also  like 

in  yields  ^°Thev^^^^^°^  during  the  dry  season  produces  striking  increases 

SeSng  M  flooding  and  resistant  to  water- 

requirements  are  not  strict;  however  a  thick  loo«3P 
soil  that  holds  water  and  fertilizer  well  is  best.  ’ 

Northern  Hunan  has  environmental  conditions  that  are  outstandinel v  ^n 
connonancn  With  the  physiological  charactorlstics  f  jf o  f Lfhenp 

ff  chrb'-?f  '■“f  i=“l^rly  be  made  of  the  sand  flats  in  f f  f  and  laS; 
cotton  af  if  ”*  f  marketable  product  bases  rather  than  compete  with 

rape  and  broodf  1“^-  Practice  has  shown  that  wherever 

t,?  ^  ^  ^  ^  safely  grown  in  winter,  jute  and  ambari  hemp 

an  also  be  grown,  and  high  yields  can  also  be  assured.  Jute  and  ambari 

dfinrApS°throSnn^I  f 'hat  are  not  inundated 
fluid  erf t  T,  “ooding,  or  to  flats  that  are  Inundated  during 
lof  af  f ."f  the  current  is  not  too  swift. 

1-inL  f-^  •  ^  ambari  plants  are  not  submerged  during  inunda- 

tions  their  bases  will  be  able  to  grow  unsecured  roots  (It errors)  that 

lings  hSI^t^n  I'^chr’^*^^  water.  Sturdy  jute  and  ambari  seed¬ 

lings  higher  than  1  chi  may  be  conqjletely  submerged  for  8  to  12  davs 

out  dying.  The  taller  the  plants,  the  stronger  fhelr  abilitv  to  rlslS 

th^foll®''”®  inundations.  Consideration  should^e  given  to 

following  three  kinds  of  sandbar  islets  in  rivers  and  lakes  for  the 

to^br^f  °l  Sensible  planning  of  tS  crop 

shonlH^b^T^  \i,  ambari  hemp  must  be  done.  The  early  crop 

recent  vSs  high  yields  from  both  Lops!  In 

has  conLcted  m  Mingshan  Commune,  Nanxian  County 

has  conducted  experiments  in  the  intercropping  of  paddy  rice  and  iute  or  ^ 

ifd  f f iff  ripening,  high  yield  varieties  and  Lve 

af  f  aff fhef “  techuigues  for  bumper  harvests  of  both  grain 
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Table  53.  Suitable  River  and  Lake  Islets  for  Growing  Jute  and  Ambari  Hemp 


(a)  fi  8  * 

(b)  a  g  iik  8 

(c)  «  S  S  8 

(H)  m  ^ 


(e)  S  a  ,  (*>  (f)  ^  ^  ^ 

30-33  (g)  ^gas. 

28-30  (h) 

!  (i)  eaa.  mv,  _ 


•f 

a.  Degree  of  suitability 

b.  Suitable  area 

c.  Fairly  suitable  area 

d.  Unsuitable  area 

e.  Elevation  (meters) 

f.  Production  and  use  ,  .  j 

g.  Land  reclaimed  without  building  of  embankments.  May  be  intercropped 

with  rape  and  broad  beans  • 

h.  Need  to  kill  snails,  and  propagate  seedlings  for  transplanting 

i.  Whitish  soil  sandbar  islets,  lake  grass,  and  lowlying  stagnant  water 

(4)  Active  Farming  of  Silkworm  Mulberry 

This  region  has  a  long  history  of  growing  silkworm  mu^erry,  and  it  is  one 
of  the  province’s  three  old  silkworm  areas  (the  lakeshore,  Henpou,  and_ 
western  Hunan).  It  also  produces  the  most.  Because  of  poor  planning  o 
production  since  liberation,  the  growing  of  silkworm  mulberry  has  not 
pace  with  developments.  In  1959,  this  region  produced  57  percent  of  all  the 
province’s  cocoons,  Lixian,  Changde,  Huarong,  Anxiang,  and  Nanxian  counties 
producing  43  percent  of  the  region’e  total.  In  1971,  thla  region 
82  percent  of  the  province's  total  silkworm  cocoon  output  from  43,000  mu  of 
mulLrry  groves  or  more  than  25,000  fewer  mu  than  in  1959.  In  1975,  24,300  mu 
of  mulberry  groves  produced  6,171  dan  of  cocoons.  This  was  34.5  percent  of 
the  province’s  mulberry  growing  area  and  54  percent  of  its  cocoon  output.  In 
1979;  the  region  had  31.3  percent  of  the  province  s  “"ll^erry  grove  area  and 
44  percent  of  its  cocoon  output.  Today  the  province  has  20  silk  mills  in 
Jinshi  Yivang,  Nanxian,  Changsha,  Xiangtan,  Beisheng  in  Liuyang,  and  in 
Horgnlng""^  plant  lA  Jinshi  alone  requires  30,000  dan  of  silkworm  cocoons 

annually,  and  raw  materials  are  far  from  able  to  satisfy  needs. 

Numerous  advantages  result  from  expansion  of  silkworm  mulberry  production  as 
follows:  (1)  Sideline  occupation  avenues  are  widened;  collective  earnings 

increased,  and  the  country’s  needs  satisfied.  In  1975,  Songshi  Commune  in 
Huarong  County  built  a  cocoon  farm  at  Bawei.  During  the  following  year, 
earnings  from  the  cocoon  industry  alone  accounted  for  60  percent  of  to  a 
earnings  from  agricultural  sideline  occupations.  The  Maot^n  district  of 
Yueyang  County  built  mulberry  groves  in  the  mountainlands  from  which 
Changcang  Brigade  had  diversified  earnings  from  cocoon  and  medicinal  t^erb 
prodLtion  in  1975  amounting  to  43  percent  of  gross  income  from  agricultural 
sideline  occupations.  (2)  Silkworm  dung  is  a  quick  acting  fertilizer  of 
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Scientific  testing  has  shown  it  to  contain  again  as  much 
xtrogen  as  hog  manure  and  a  substantial  amount  of  potassium.  Dead  silk- 

r  “so 

ai-ntT  ^  f  growing  of  mulberry  provide  leaves  to 

grow  silkworms,  but  the  trees  can  also  break  waves  to  protect  dikes  and 

ulberry  wood  makes  superior  lumber  for  farm  implements.  Mulberry  branches 

firewood,  and  mulberry  bark  may  L  used  to 

Is^folSs"  conditions  for  growing  silkworm  mulberry 

irrigation'^a^l/^  T^t  ^  islets,  river  flats,  unused' dikes , 

rrigation  canals  and  streams  have  spacious  land  for  the  planting  of  mul¬ 
berry.  Furthermore  the  soil  layer  is  thick  and  fertile  ifSese  places- 

afL'sLiinri'"  f  3  tr5"J::rs’ 

™oU-  planted,  a  forest  develops.  Climate  is  temuerate 

in  raising  of  five  crops  of  silkworms  each  year  (one  each  ’ 

v.,,«  -rMir  ‘«"pccatures  are  high,  mulberry 

eciies  ..re  old,  numerous  diseases  and  insect  pests  are  prevalent  and  the 

worMorce  la  very  busy.  lu  addition,  cold  dei  minds  “rlf  so 

arSil  tSl  “'■'(ll  ?hl  Plcc*  >“de  tor  growing  silkworms 

si-'kwo’-tiKs  fln^  The  inasses  have  abundant  experience  in  the  raising  of 

silkworms  and  the  growing  of  mulberry,  and  they  have  gradually  turned  local 

-potior  silkworm  species;  have^swltched  Slallrll 

decentralized  ^  controlled  warmth,  and  have  gone  from  scattered  and 

dec^nt..alized  growing  of  silkworms  to  centralized  operations.  (3)  As  azri- 
cultura,.  modernization  increases,  workforces  can  be  freed  for  sideline 
occupation  production  such  as  silkworm  mulberry. 

lo  ^trthe  bSdln^‘^%^''  developing  large-scale  socialist  agriculture,  and 
tinr^?  ^  building  of  mulberry  groves  a  part  of  farmland  capital  construc- 

e^rof  197q^H  “  r  ^  commune  and  brigade  enterprise,  as  of  the 

f  ^  mulberry  grove  area.  Collective 

^iof  tSmf  ori97rL"Ss  of  silkworms  increased  from  the  two  pr^Iuc- 

tion  teams  of  1972  to  85  units  in  1979,  with  Panjia,  Jinggang,  Xinhe  and 

Longxi  communes  having  model  experiences  in  the  building  of  silkworm  mulberry 

Active  ways  in  which  to  consolidate  and  develop  northern  Hunan's  silkworm 

fur^her  roTi<?nl-if  Existing  silkworm  mulberry  bases  should  be 

land  In  thf^fouf bLiS  -Iberry  groves  using  unused 

^  besides  as  well  as  river  flats  and  sandbar  islets  to  the 

a  combin^Mon^r^^^r^^i  •  ^  ?°”^ioation  of  poriferal  areas  and  bases,  and 
a  combination  of  centralization  and  decentralization  should  be  used.  Places 

mulberrrfr^'’’'^  conditions  may  operate  commune  and  brigade  silkworm 

SJSSd  mulberry  grove  bases  that  can  be  both 

rigated  and  drained,  and  engage  in  specialized  production.  (2)  Reliance 
on  the  masses  and  building  of  farms  through  self-Lliance.  The  lakfr^on 
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labor  force  carries  a  rather  heavy  burden,  and  lacks  bamboo  timber.  As  a 
result,  it  should  organize  production  in  an  equitable  way,  improve  adminis¬ 
tration  and  management,  practice  distribution  in  accordance  with  work,  and 
do  a  good  job  of  grain  supply  work.  It  should  set  aside  a  certain  area  for 
the  growing  of  bamboo  timber.  Its  silkworm  sheds  may  be  rudimentary  it  can 
make  its  own  tools;  and  it  can  train  its  own  specialized  tectoical  forces 
through  actual  practice,  using  a  combination  of  a  spedialized  corps  an 
the  masses  to  promote  development  of  silkworm  mulberry  production. ^ 

(3)  Strict  attention  to  the  task  of  planting  and  propagating  seedlings  to 
upgrade  the  scientific  raising  of  silkworms.  It  should,  set  up  bases  to 
propagate  seedlings  and  breed  superior  seedlings,  using  local  resources  to 
assist  development  of  new  areas.  Silkworm  species  are  an  important  means  of 
production,  and  a  good  job  should  be  done  at  the  province  s  Hejyshan  stock 
farm's  silkworm  specie  station  and  in  building  silkworm  speye  fyms  in 
Changde  and  Hanshou  counties.  It  is  necessary  to  put  an  end  to  low  yields 
of  autumn  cocoons  by  increasing  the  raising  of  early  autuim  s^kworms , 
growing  sufficient  numbers  of  mid-autumn  silkworms,  and  sufficient  mulberry 
leaves  to  raise  late  autumn  silkworms  so  that  the  output  of  autumn  silkworms 
is  larger  than  that  of  spring  silkworms, 

(5)  Steady  Development  of  Sugar  Crop  Production 

The  growing  of  sugarcane  poses  very  high  demands  for  heat ,  moisture ,  and  soil 
fertility.  Practice  has  shown  that  since  the  lake  region  in  northern  Hunan 
possesses  favorable  natural  conditions  to  a  considerable  degree,  not  only 
can  the  region  grow  sugarcane,  but  it  can  produce  high  yields  of  sugarcane 
with  a  high  sugar  content  as  well.  State  farms  such  as  the  Datong  Hu  Farm, 
the  Xi  Dongting  Farm,  and  the  Jinpen  Farm  have  increased  the  sugar  content 
of  their  cane  and  increased  sugar  yields  over  the  years  through  the  sprea 
of  superior  sugarcane  varieties.  During  the  1977-1978  crushing  year,  the 
Datong  Hu  Farm  produced  2,338  tons  of  sugar  for  a  9.54  percent  sugar  oyput 
rate  with  sugarcane  being  crushed  having  an  11.65  percent  sugar  conten 
The  sugar  output  rate  for  Xi  Dongting  Farm's  sugar  refinery  was  10.6  pycent, 
and  the  sugar  output  rate  for  the  Jinpen  Farm's  sugar  refinery  was  9.26  per 

cent . 

Since  1972,  the  lake  region  has  set  up  10  medium  size  and  small  mechanized 
sugar  refineries  that  are  daily  able  to  process  4,500  tons  of  sugarcane. 

Sugar  refineries  have  not  been  able  to  get  sufficient  cane  in  recent  years 
because  an  insufficiently  large  area  has  been  planted  to  iy  so  the  utilize 
tion  rate  for  equipment  is  low.  Were  the  10  sugar  refineries  able  to  operate 
at  designed  capacity,  with  6,000  mu  of  sugarcane  grown  for  those  capable  of 
processing  200  tons  daily,  12,000  mu  grown  for  those  capable  of  yocesyng 
400  tons  daily,  and  15,000  mu  grown  for  those  capable  of  yocessing  500  tons 
daily,  and  were  superior  varieties  promoted  to  increase  yields  per  mu,  each 
providing  about  3  tons  of  raw  sugarcane  with  an  11  to  12  percent  sugy  con¬ 
tent  and  a  better  than  8  percent  sugar  output  rate,  the  10  sugar  refineries 
would  produce  more  than  30,000  tons  of  cane  sugar  annually. 

The  crux  of  good  performance  in  sugar  production  in  the  lake  region  of 
northern  Hunan  lies  in  the  building  of  sugar  crop  production  bases  with 
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all  around  the  sugar  refineries.  Not  only  should 
®  overall  plans  for  farmland  capital  construction 

but  xt  should  be  treated  as  a  major  ingredient  in  economic  diversificati^’ 

(6)  Vigorous  Increase  in  Aquatic  Products 

aulntltipj^'orf  •  ^  produce  prodigious 

harbeen  p  “^tural  fish  fry.  Historically  this  region 

has  been  a  fishing  and  farming  center,  and  it  has  gradually  developed  an 

products  breeding  industry.  It  is  a  major  base  for  marketable 

SnL'’"  -d 

of  ®i3  region's  fishing  industry  catches  most 

f  .  particularly  In  the  eastern  and  southern 

rte  iSs  nrorid^rr  ”?  “Pr®-  and 

sol  Of  tl^rr  •  superior  environment  for  the  fattening  and  breeding  of 

Itlal  Si  A  in  the  Chang  Jiang.  Reserves  If 

InlS  ^  ^  species  depend  largely  on  hydrological  changes.  Rivers 

thirvolulSf  billion  cubic  meters  of  water  into  the  lakes,  and 

the  basins  oSthlr  precipitation  areas.  Flooding  of 

Slrr^  between  April  and  June;  tl 

poods  mostly  during  July  and  August.  Maximum  depth  of  water 
n  pe  lap  basin  during  high  water  season  is  around  15  meters,  but  averages 

ISnl  floodltP^rS"“  T"""  '  watellw 

Marl)  1  ^tage  (December  to 

water  situation  affect  the  fishes'  habitat 

selSl''  This  produces  different  fishing  grounds  and  fishing’ 

m  ony?  1-1  5  roughly  divided  into  those  made 

It  spring  high  water  (March  to  May),  those  made  during  high  water  (June 

thosemil°®^^”^‘^l‘^''’'T  (September  to  November),  and 

those  mpe  in  winter  (December  until  February  the  following  year)  It  is 

-- 

Silting  and  reclamation  of  farmland  from  the  lake  over  the  years  and  the 
grad^Uy  shrinking  of  the  lake  area  and  volume  have  meant  fSort^Lf of 

?nL«J^?*oonT-  "“"a  conservancy  projSts! 

haf  led^J  ri!  ?  •  ’  •  damaging  fishing  gear  and  fishing  methods 

S^ve  dfcJLL  iS"®  resources  with  the  result  thit  catches 

have  declined  like  a  plunging  wave.  For  example,  during  the  period  immedl- 

arol  Prifectu^ra^era^'" 

T’  100,000  dan  in  each  year  after  the 

fifh  oni-nTT-  !  immediately  following  liberation  70  percent  of 

40  peSnf  derived  from  catches,  but  during  the  1960's  it  went  from  60  to 
30  Lr^Pn^’  T  ^  several  years,  it  has  declined  to  about 

in  YSvan^-f«  percent  of  fish  purchased  at  Chengguan 

®  grades  3  to  6,  which  shows  that  fishing  industry  catches 

today  are  supplements  to  the  main  source  of  supply. 
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In  order  to  make  equitable  use  of  and  increase  the  breeding  of  fish  resources, 

oSrSine  capacity,  and  changes  in  fishing  industry  capabiUtxes  and 
rLources.  As  regards  fishing  gear  that  currently  damages  fish  resources, 
the  size  of  net  openings  should  be  increased  and  improvements 
zational  and  operating  methods,  the  scale  of  ; 

Fishing  gear  and  fishing  ''■-^.nOSir'anrcSrtddgrdMS  shLld 

S  ^ontSn:rUS;-a“Trni™iy"bilS:  te  of  pel  on  plosives, 

or  electricity,  vdiich  torture  fish,  should  be  strictly  prohibited. 

(2)  Intensivity  of  fishing  should  be  strictly  controlled  in  major  ^o^^es 
„«id  forLawnine  feeding,  overwintering  and  migration  (places  such  as  the 
aref  betweL  Jnnfiankou  and  Chengllngj  1) ,  “<*/rtltrary  reolamation^of  ^ter 

[4761^3032 l”itonid’’no“b?pa™lS.  ''(3)''The  presently  existing 
Ljor  economic  fish  concentrated  spanning  grounds  such  “ 

Junshanhou  Hu  of  eastern  Dongting  Hu,  the  southeastern  tip  of  souther 
Dongting  Hu,  Baota  to  Dawan  of  Wanzi  Hu,  as  well  as  the  area  from  an 
imalinary  line  passing  through  Sangangzi  to 

the  northern  depression  of  western  Dongting  Hu  should  be  more  closely  p 

tected  At  the^same  time,  prefectures  and  counties  should 

regulate  prohibited  fishing  areas  as  changes  ir^v^fb^a  no 

^^"^TSrlS"  Iitlfiflarb“d“fSS  frf  Suld  I  ,/gorously  advo- 
Sd7anrcon;rou'SuHVe"lnstJutad  to  curb  the  tablng  of  nat^al  f  sb  ^ 
frv  to  increase  the  breeding  of  natural  resources.  (4)  In  the  current  kil  g 
of^snails  building  of  low  embankments  and  construction  of  bases  to 
rie^  coAcurrent  Ittentlon  should  be  glvau  to  protection  of  the  breading  of 
aquatic  product  resources  and  to  keeping  canals  and  streams  open  so  ttot 

yLng  fry  can  return  to  lakes.  “ater 

rnrLtS'ri:^irnjr:7b:^»! 

must  be  cleaned  up  and  not  just  discharged  untreated  into  rivers. 

2.  The  Fish  Rearing  Industry.  This  region's 

reauires  both  active  protection  and  increased  breeding  of  natural  resources 
S  a  raUoSl  restructuring  of  that  part  of  the  industry  that  mak^ 

catches,  as  well  as  vigorous  efforts  to  develop  the  breeding  of  fish  in  lak  , 
flnH  TPservoirs.  In  addition  to  rivers  and  lakes  that  flow  out  ot  tne 
^  *’  o  rVifhre  Is  oresentlv  2.5  million  mu  of  water  surfaces  that  can  be 

S  ritiln  the  province  from  the  lake  plain  to  the  hill  and  mountain  region, 
used  wic  7/^.  11  ion  mu  or  70  percent  of  this  water  surface  was  being 

^ef  firthe  iearlng  of  aquatic  products,  and  the  quantity  of  aq^tlc  products 
reared  accounted  for  65.5  percent  of  the  region's  total  output  °« 
products  (Table  54)  Clearly,  for  further  development  of  the  breeding 
industry’ a  combination  of  rearing  and  catching  of  fish  is  ^  J^y 

in  which  to  realize  consistent  increases  in  output  of  the  fishing  industry. 
This  is  particularly  true  in  the  lake  plains  region  where  inland  lakes 
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million  mu  of  water  surfaces,  and  where  state-owned 
fish  farms  and  commune-operated  fish  farms  are  in  the  process  of  actl^ 

ySE  - 

196routpS  it  »?:o  (  of  fresh  fish  in  1975.  This  »ss  1.3  times  its 

P  *  3.1so  incirB3.S0d  considsiTHblv  riiii'nnt'  /^-p  "hi-krt.*-!  j 

a  prpiroflo.OOO  of ’the  Si  rSe 

XtedSa'^oi^L-  T  "??'  Wsheiy^aTSS 

pe^'S^Lrc'  “  yfolds^avraSted S  i!o“  jIn 

iishSs”S^SS\,^e^SSt^SS1ii^ 

Table  54.  Northern  Hunan  Aquatic  Products  Output  in  1975 

(a)  r  ^  ^  1^^  (in7V^fn  ~  in^  ^ 

ASl  I  ^S,h4  I  ^pXTIKTl  — -f?^ — r4£f^ ^  .  v 


(c)  -g  PR  56.66  12.0  37.0 


(m>K  1 

^  fn  r  ft  CSTiD) 

i7fm) 

3.94 

90.39 

31.06  59.33  84.53 

1.25 

31.42 

11.41  20.01  26.92 

1.33 

26.79 

11.89  14.9  -26.03 

1.36 

32.18 

7.76  24.42  31.58 

r<  (s) 


provincial  farms. 
Key: 


Region 

Total 

Yueyang 

Yiyang 

Changde 

Surfaces  used  for  fish 

rearing  (10,000  mu) 

Sub-total 

Ponds 

Lakes 

Reservoirs 


Other  bodies  of  water 

Fish  breeding  ponds  and  rearing 

ponds  (10,000  mu) 

Aquatic  products  output  (10,000 
dan) 

Catches 

Rearing 

Including  fish 
Hunan  lotus 
Area  (10,000  mu) 

Output  (10,000  dan) 


Increasing  use  is  being  made  of  lakes  and  reservoirs  in  the  rearinct  of  f  •  -h 

gSd^pitSSSi  2;  iSand^r  t^SfStip  ^ 

At  many  commune-operated  fish  farmq  tha  •  v  great. 
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varieties,  and  the  amount  of  fish  food  is  inadequate.  In  inland  lakes, 
large  numbers  of  fish  are  reared  and  kept  instead  of  being  used  for  stock- 
ing^other  waters,  or  else  only  catching  is  done  mth  no  rearing 
all.  Some  places  have  taken  no  account  of  the  characteristics  ^ 

lakes  and  of  environmental  conditions;  they  should  adapt  general  methods  to 
specific  lake  conditions  and  adopt  corresponding  rearing  methods  to  increase 

yields. 

In  the  future  a  program  that  provides  for  a  combination  of  rearing  and 
catchUrwlth  reLl^g  balng  the  key  link,  adaptation  of 

specific  circumstances,  and  diversification  must  continue  to  be  adhered  to, 
with  active  expansion  of  the  rearing  area  and  the  linking  of  full  use  of 
naturally  available  fish  food  and  fish  food  provided  by  man 
increase  in  yields  per  unit  of  area  and  increase  in  gross  output.  (1)  Most 
of  the  inland  lakes  in  this  region  are  old  silted  lakes  that  are  ^ 

linked  to  large  tracts  of  farmlands  and  require  rational  planning.  Gen- 
erallv  speaking  the  flow  of  nitrate  water  into  lakes  where  depth  of  water 
is  maintained  at  around  2  meters  provides  abundant  nutrients  for  the  rearing 
of  fish.  Such  lakes  may  be  used  primarily  for  the  raring  of  fish  in  a 
combination  of  fish  rearing,  impounding  of  water,  and  irription  so  that  the 
lakes  are  used  to  the  maximum  extent  possible,  and  their  vitality  is 
increased.  In  addition  to  making  fullest  use  of  natural  foods,  perennial 
rye  Sudan  grass  and  aquatic  plants  may  be  grown  in  the  building  of  needed 
fLh  food  bases.  (2)  When  rearing  fish  In  la^s,  attention  must  be  giVM  at 
the  start  to  getting  rid  of  vicious  fish  breeds  such  as  minnow  fish,  qiaobai 
[5062  7403]  and  Mandarin  fish,  with  fishing  all  year  long  done  to  rid  waters 
of  such  pests.  In  addition,  care  must  be  taken  to  prevent  escape  of  fis 
being  reared.  While  allowing  free  flow  of  water  and  maintaining  transporta¬ 
tion,  suitable  facilities  for  keeping  fish  in  must  be  built  that  are  suited 
to  the  lake  topography,  the  nature  of  lake  bottoms,  and  the  kinds  o 
being  used  to  stock  the  lake.  Fish  used  to  stock  lakes  should  be  » 

usually  larger  than  5  cun  long.  It  is  necessary  to  set  up  necessary  fish 
fry  brLding  ponds,  and  fish  breeding  bases  should  generally  take  up  15  to 
20  percent  of  the  water  surface  used  for  fish  rearing.  Wide  use  should  be 
made  of  branches  from  lakes,  small  dammed  ponds,  canals  and 
lakes,  and  paddyfields  for  natural  reproduction  and  rearing  of  fingerlings, 
and  catching  of  a  proper  amount  of  fingerlings  should  be  done.  Depending 
on  the  density  of  lake  plants,  thickness  of  silt,  and  depth  of  water , 
various  numbers  of  operations,  year-round  operations,  and 

fish  while  reserving  the  small  ones  can  be  done  to  increase  the  number  of 
fish  Sisn  rate.  In  large  inland  lakes  where  the  water 

there  are  numerous  branch  streams,  and  where  operations  are  conducted  over 
a  wide  area,  emphasis  should  be  on  Impounding  water  and  conservation  linke 
to  irrigation  from  rivers,  removal  of  fry  and  artificial  stocking  o 
streams.  (3)  Rearing  in  mountain  and  hill  ponds  and  reservoirs  linked  to 
farmland  capital  construction,  increasing  the  impounding  of  water,  and 
regulation  of  water  sources.  We  must  deepen  shallow  ponds,  plug  holes  to 
coLerve  water,  and  promote  the  artificial  breeding  of  numerous  species  of 
fish  fry  in  an  effort  to  achieve  self-sufficiency  in  fingerlings,  plus  use 
various  means  to  solve  the  problem  of  food  for  the  rearing 
(4)  Economic  diversification  and  development  of  ponds  for  multiple  uses. 
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with  emphasis  on  rearing  fish.  The  Donghe  Fish  Farm  in  Xiangyin  Countv 
various  kinds  of  farBlng.  Though  It  centered  Its  actlvlS  a“u^nS 
fishing  industry,  It  also  grew  paddy  rice,  hogs,  and  operatL  SSstrJal 
p  ants.  It  used  distillers’  grain  from  its  distillery  and  calcium  ohvtlp 

hStS;  fL"fa“nd  5euS:;rg““’^°“^'''  situation  of  £at\ogs, 

^  substantial  amount  of  shallow 

lowlying  areas,  lake  branches,  and  shuaimu  [3943  3965],  and  the 
"JL  a^“LS:  experienced  in  growing  Hunin  “tu^  Lotus 

In  order  L  meet  ^  ®  certain  amount  of  damage. 

Paddyflelds,  lotus  fielL,  and  Sef“  b^l 

omp  e  e  rainage  and  irrigation  systems  built,  with  water  level  controlled 
at  various  heights  around  the  lake.  Operations  shouirbrsSalJ^ed-  Sid 

Sd  Zlllt  irt  ellmlnatedi  species  shoSd  be  purified- 

audtcare  sh^I 

Jt1anshan,"S:SIpa°fISIhe  ""In  "" 

filldl  lid  IS  S  “  Irrigate  the  fields  so  that  both  ihe 

usUhOf  JeS  oSfpSSSrfS  I^rSoX-^oriotStdMe-eSSlf  S" 
ISSt^?  ""1r"  Sri^dSISIeSSlSnel  lo^nloL"! 

at  the^same"  Il  oTLS1iraS"lSS"" 
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Third  Section,  Several  Major  Ways  To  Develop  Agriculture 

The  northern  part  of  Hunan  has  a  relatively  large  number  of  favorable  condi¬ 
tions  and  a  very  great  potential  for  development  of  agriculture.  ^ 
problem  at  the  present  time  is  that  water  conservancy  in  the  Dong ting  Hu 
region  has  not  yet  been  brought  up  to  standards.  Varying 

and  waterlogging  disasters  occur  every  year,  and  agricultural  production  is 
not  sufficiently  consistent.  Furthermore,  the  level  of  agricultural 
zation  is  not  high.  Large  areas  are  not  machine  plowed,  machine  ° 

machine  harvested,  and  there  is  a  fairly  serious  shortage  of  manpower  and 
animal  power.  Production  costs  are  high  in  some  counties,  communes  and 
production  brigades,  and  a  situation  exists  in  which  output  increases  with 
lo  commensurate  increase  in  earnings.  Thus,  further 

conservancy  and  fertilizer  are  required  in  this  region,  plus  f®^®l®P®®f 
garden  style  farming,  acceleration  of  mechanization,  and  development  of  the 
land's  potential  for  increased  yields. 

1.  Comprehensive  Control  of  Rivers  and  Lakes,  and  Further  Building  of 
Consistently  High  Yield  Farmland 

(1)  Main  Attack  on  Damage  From  Flooding,  Waterlogging,  and  Water  Stagnation 
in  the  Dongting  Hu  Region 

As  a  result  of  development  of  water  conservancy  construction  endeavors,  the 
area  guaranteed  to  produce  a  harvest  despite  drought  or  waterlogging 
gradually  increased,  and  ability  to  withstand  disasters  has  improved.  How 
ever,  flooding,  waterlogging  and  drought  re^in  one  of  the 
the  lack  of  consistency  in  agricultural  production,  ^mce  liberation,  the 
serious  flooding,  water  stagnation  and  drought  disasters  of  1954,  1  , 

1969  occasioned  serious  reductions  in  output.  In  1971,  grain  output  was  8. 
billion  jin,  but  as  a  result  of  flooding  and  waterlogging  disasters  in  1973, 
output  dropped  to  7.8  billion  jin.  In  1974,  output  rose  to  9  biU^on  3xn 
and  reached  10.7  billion  jin  in  1979.  Agricultural  production  rose  and  fell 
in  a  saddle  shape  and  climbed  in  a  spiral. 

Dongting  Hu  and  the  Jingbei  Plain  are  an  integral  part  of  the  ancient  Junmeng 
Marlh.  In  1524,  the  north  bank  of  the  Jinsai  breached  giving  rise  to  the  Jin 
Jiang  great  embankment  and  the  Jingbei  Plain.  In  I860,  the  otus  P°®  ®  . 

breach^  their  dikes,  and  in  1873,  the  Songzi  flood  channel  punched  through. 
This  resulted  in  an  intensification  of  the  flooding  and  silting  of  the 
Dongting  Hu.  What  was  formerly  known  as  the  "800  li  Dongting  has  ^ 

shrunk.  Today  an  average  of  132  million  cubic  meters  of  silt  ^® 

lake  annually,  109  million  cubic  meters  or  82.6  percent  of  it  from  the 
three  mouths  of  the  Chang  Jiang.  (Formerly  there  were  four  mouths,  but 
Tiaoxiankou  has  become  blocked.)  From  the  four  rivers  comes  a^°ther  23 
million  cubic  meters  or  17.4  percent.  The  35  million  cubic  meters  annually 
carried  out  of  the  lake  at  Chengji  in  the  Yueyang  county  seat  amounts  to 
only  26.8  percent  of  the  total  volume  of  silt  in  the  lake,  an  average  9 
million  cubic  meters  or  73.2  percent  of  the  total  volume  of  silt  that  enters 
the  lake  each  year  remains  in  the  lake.  The  lake  basin  silts  an  average  4 
centimeters  each  year,  and  the  lake  area  steadily  shrinks.  The  western 
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Sterfl!^  approaching  the  point  where  it  will  be  completely 

SngtLfHu’lfLnf  r  southward,  and  the  eastLn 

covSS  6  OoS  c  eastward.  In  1825,  the  natural  lake 

covered  6  000  square  kilometers.  By  1949,  this  had  declined  to  4  350 

today  only  2,740-odd  kilometers  remain!  Thf volume 
of  the  lake  has  declined  from  29.3  billion  cubic  meters  in  1949  to  17  8 
billion  cubic  meters  now,  retreating  to  second  place  among  the  country's 
freshwater  lakes.  (Figure  30)  During  the  past"  lO^odry^aL 

SoL  SturariaS  than  60,000  mu  of  sandbar  islets.’ 

borne  natural  lakes  are  on  the  verge  of  disappearing,  and  some  rivers  have 

h1n:cJS”frr:ri7o”'V‘’^““  th^L\e 

s  declined  from  40,070  cubic  meters  in  1931  to  21,300  cubic  meters  ner 

Al!°rVi-  declined  by  7,300  cubic  meters  per  second  since  liberation 

All  this  shows  that  the  natural  lake  surface  of  Dongting  H^and  t^e  vSume' 

flow  of  rivers  into  the  lake  has  become  steadily  less  Durine  most  fInnH 
fl^Jt.’  1-ke  region  rises  an^thf  TeAcl  of 

quiSlv  loL''^S^\n natural  lakes  will  very 
Lttoit  ?hl!  if  f  to  regulate  flood  waters  and  gradually  become 

sfiouf  dlJJi  bad  for  the  lake  region,  but  will  also  cause 

floorwate!f!  ®  “  draining  away  particularly  heavy 


I.  Major  Current  Problems 

(1)  Flood  Prevention;  Preliminary  statistics  as  of  th^.  iq7^  u 

""l^sSe'^ft^fiTT  P-ventlon  dikes  in  tS  llf Lgiof 

streamrin  ®®bantoents  along  both  shores  of  the  lower  reaches  of  main 

if  fi  ^  area),  44  percent  of  them  built  to  the  standard  of  withstand- 

56  percent  of  them  not 

fr^rnff  r  ®bandard.  But  branching  out  of  floodwaters  from  the  Chang  Jiang 
frequently  poses  a  serious  burden  and  threat  for  the  lake  region.  iSe  are 
kilometers  of  flood  prevention  dikes,  plus  8,460  kilometers  of  water- 

rs  ^xhTKteTp^^^  T- 

hear 

annnaUy  an  average  of  20  or  30  people  out  of  every  100  work  on  Sl’dlke 

Snaiyof  d?L  P-^ootlon,  arTe^JslTior 

percent  ff  t«^T™  a  5  and  4  yuan  per  mu,  which  la  more  tlian  20 

percent  of  total  expenditures  for  production.  Cave-ins  of  the  136  kiln 

meters  of  high  dikes  along  the  Chang  Jiang  are  fairly  seriof  and  lllZ 
investment  in  dumping  stones  to  protect  the  shores  is  very  great  (Tabl!  55). 
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Table  55.  Collation  of  Basic  Situation  of  Dikes  at  Various  Places  in  the 
Dongting  Hu  Region  (December  1976) 


Key: 

a.  Name  of  dike 

b.  Total 

c.  Changde  Prefecture 

d.  Yiyang  Prefecture 

e.  Yueyang  Prefecture 

f.  Gross  area  (mu) 

g.  Cultivated  land  area 

h.  Total  (mu) 

i.  Including:  Wetlands  (mu) 

j .  Drylands  (mu) 

k.  Private  plots  (mu) 

l.  Shuaimu  (mu) 

m.  Inland  lake  area  (mu) 

n.  Total  population  (persons) 

o.  Including:  Agricultural  population  (persons) 

p.  Large  flood  prevention  dikes 

q.  Total  length  (meters) 

r.  Including:  Lake  dike  length  (meters)  ,  _  x 

s.  Meeting  standards  for  floods  occurring  once  every  20  years  (meters) 

t.  Not  meeting  standards  for  floods  occurring  once  every  20  years  (meters) 

u.  Including  those  the  tops  of  the  dikes  of  which  are  lower  than  water 

levels  encountered  once  every  20  years  (meters)  _ 

V.  Not  meeting  standards  and  requiring  further  earthwork  (10,000  cubic 

meters) 


/ 
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iJL.;  r  ^  ^  Waterlogging:  The  inland  lake  area  has  shrunk  over  the 
years  in  consequence  of  the  silting  of  rivers  and  lakes.  Of  the  3  I  Sllion 
mu  area  of  the  period  immediately  following  liberation  onW  ^  • 

reinained  in  1979  (including  100,000  buUt  ponrfLii  a""inti,r 

for  about  9  percent  of  the  total  embankment  area.  The  lakes'  Lnacltr^o^ 
regulate  the  inpeundlng  o(  water  has  steadily  weakeS.  dSes  Save 

possible  SS  'ib^ining  of  water  is 

iSfXctl™  hftL  •  ■  f  slulte  gates  have  been  rendered 

by  the  raising  of  the  beds  of  rivers  and  lakes  and  the 

llZTlf  r'""  "r"'  The  IncreLerLSt  to 

which  electro-mechanical  drainage  sites  must  lift  water  has  meant  a  great 

re  ilT  ca”l™itf“°‘“';  electro-n^chanlcal  drainage  of  "Her.  ITT 
If  caused  by  stagnant  water  continue  to  be  serious  and  hurt 

except  fori96r  ?9fiR°"‘  26-year  period  between  1949  and  1974, 

waterstagnaSn  T  ’  I  ""  virtually  no  disasters  from 

r  average  of  more  than  700,000  mu  was  disaster  stricken 

iatrsLgnSorto''.  --fan  broSt 

1  1  milllnr^n  ^  1  ?  mllxon  mu  in  the  lake  area  and  caused  disaster  for 

;;L  f  f  ;  Calculations  made  on  the  basis  of  the  stagnant  water  are^ 

show  guaranteed  harvests  as  difficult  from  40  percent  of  tL  area 

Drought:  Since  water  is  available  for  irrigation  in  the  lake 
region  and  on  the  plain  around  the  lake,  and  since  the  paLy  rlcl  rZenl 
airly  early,  in  most  drought  years  rescue  efforts  save  the^crop  from  anv 
ItlTT  -^'^^"Ton  in  output.  This  does  not  mean,  however,  that  tSre  S  no 
f ’^^“gthen  antidrought  facilities.  For  example,  in  some  pnce^ 
rendered  sluice  gates  and  water  conduits  ineffective  or  semi- 
In  ffmfTv  drainage  and  irrigation  systems  are  not  completely  equipped 
In  some  lake  spurs,  fields  cannot  be  irrigated  when  water  is  iL 

dur^nrsu^erLf fairwj^nrrSns'fal^ 

^0tTr:?Frr^n  -neTw^- 

be  bawL?:5  V  bo  p- :s! 

(4)  Navigation:  The  lake  region  has  always  been  an  area  of  easv  water 

aLV— s 

^  ^  -Tl,  but  silting  has  turned  it  into  a 

year  ^  Durine^he”?^^’^’  navigated  only  3  months  of  the 

year.  During  the  low  water  season,  not  only  is  navigation  done  via  a  round 

severarLmL^^a^  Changjin  to  Changchang  route,  but  lightering  must  be  done 

lines  from  way  as  well.  It  is  impossible  to  sail  along  main 

lines  from  inner  lakes  and  inner  harbors  to  outward  rivers  Thic  hac  v.„ff 
transportation  and  increased  production  costs!  ® 

II.  Water  Conservancy  Construction  Plans  and  Measures 

Plans  and  Measures  for  Control  of  the  Dongtlng  Hu  Region 

control  the  lakes  center  around  dredging  and  clearlna 
flood  channels  for  gradual  elimination  of  chaos  in  the  wfter  system!  ^ 
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shortening  flood  protection  dikes,  and  reducing  the  damage  caused  by  silt¬ 
ing.  Efforts  are  to  continue  to  increase  the  height  of  dikes  and  to 
strengthen  them,  to  remove  hidden  dangers,  and  to  improve  ability  to  with¬ 
stand  floods;  to  do  a  good  job  of  building  for  safe  impounding  of  flood- 
waters,  to  impede  the  flow  of  mountain  torrents,  and  to  make  contour  catch¬ 
ments.  Continued  building  and  equipping  of  electrically  powered  drainap 
and  irrigation  is  to  receive  serious  attention  to  improve  flood  prevention, 
drainage  and  irrigation,  and  to  control  the  lake  and  regulate  the  impounding 
of  water.  The  ditch  system  is  to  be  completely  equipped,  and  work  is  to  be 
done  over  a  period  of  time  to  dig  out  the  lake,  raise  the  fields,  and  build 
garden  style  farming. 

Blocking  stream  branches  and  merging  flow  in  the  lake  region.  Experience 
throughout  history  has  shown  it  possible  to  control  waters  and  attack  silt¬ 
ing  to  reduce  the  uncontrolled  accumulation  of  silt.  Increase  in  the  volume 
of  water  currently  discharged  from  the  Jing  Jiang  has  also  created  the 
objective  conditions  for  controlling  the  flood  channels  from  the  three 
mouths  of  the  Chang  Jiang.  This  will  not  only  help  development  of  Dongting 
Hu,  but  can  also  preserve  the  rivers  and  lakes  effectively  and  increase  the 
capacity  of  the  Chang  Jiang  to  swallow  up  and  disgorge  flood  waters. 

1.  Flood  Prevention  and  Impounding  of  Flood  Waters 

Flood  prevention  requires,  first  of  all,  the  dredging  of  flood  channels, 
particularly  in  the  southern  Dongting  Hu  but  also  in  the  flood  channels  of 
the  Li  Shui  and  the  Yuan  Shui.  There  must  be  planned  widening  and  deepening 
of  main  flood  channels,  directing  of  waters  back  into  troughs,  deep  scouring 
of  river  beds,  and  expansion  of  the  amount  of  water  discharged.  Plans  call 
for  blocking  10  branch  channels  that  have  become  silted  and  shortening  the 
length  of  flood  prevention  dikes  from  the  current  2,761  kilometers  to  580 
kilometers  (Table  56),  and  a  reduction  to  218  kilometers.  At  the  same  time, 
dikes  are  to  be  increased  in  height  and  strengthened  so  they  will  be  able  to 
withstand  floods  such  as  occur  only  once  every  20  years.  In  order  to  wit 
stand  exceedingly  high  storm  waves,  the  height  of  river  and  lake  dikes  is  to 
be  increased  1.5  and  2  meters  respectively. 


Impounding  of  flood  waters;  Readjustment  of  the  flood  water  i^ounding  zone 
to  four  areas.  In  the  event  of  a  recurrence  of  a  flood  like  the  one  of  1954 
when  flood  diversions  suddenly  breached  dikes,  the  impounding  of  flood  waters 
will  be  required.  (Table  57) 


Building  safety  platforms  along  the  large  dikes  in  each  floodwater  impound¬ 
ing  area  to  serve  as  permanent  installations.  In  areas  where  popu  ation  is 
fairly  concentrated,  safety  zones  may  be  made  behind  embankments  for  use  both 
as  temporary  refuge  sites  equipped  with  safety  boats,  and  for  the  provision 
of  other  protective  facilities. 
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Table  56.  Statistics  on  Plans  To  Shorten  Dikes  in  Lakes  Region 


SI 

ss  (&a) 

(d)_ 

35^ 
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43 

86 

(e) 

15 

m 

Pi 

9 

—  ^ . 

18 

(f) 

tr 

39,2 

(8) 

m 

20.4 

(h) 

45.3 
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(i) 

m 

24.7 

(j) 

If 

'  ;t 

20.0  1 

i 

(k) 

fnl 

n 

X 

29.0  ! 

192 

(1) 

^  i 

35.0 

(m) 

tf 

265.6 

580 

Key: 

a.  Name  of  river 

b.  Length  of  river  (kilometers) 

c.  Dike  shortening  (kilometers) 

d.  Eastern  branch  of  the  Songzi 

e.  Shuyuanzhou  He 

f.  Tuo  Jiang 

g.  Chenjialing  He 


h. 

Anxiang  He 

i. 

Zhanyuxu  He 

3- 

Ganxi  Gang 

k. 

Western  branch 

1. 

Eastern  branch 

m. 

Total 

of  the  Xiang  Shui 
of  the  Zi  Shui 


Table  57. 


Planned  Dikes  for  the  Impounding  of  Floodwaters  in  the  Dongting  Hu 


(a) 

S  #4  K 

^  ® 

(c) 

^  (d)° 
CSTA) 

<E2:^) 

(h)  X  ^ 

1693 

120 

61,5 

202.5 

101  i  (m) 

(i)  'A  S? 

546,6 

24.3 

15.6  1 

1 

136.2 

36.1  i  iia'Kmia  (n) 

( j )  S  II5 

299  j 

’  22.5 

9.66 

41.2 

17.5  1  (o) 

(k)  )H  ^  a: 

181.7 

15.9 

5.8 

37.8 

12.8  ; 

1 

(1)  k  T^ 

2720.3 

182.7 

92.56 

417.7 

— - 1 - - - - 

167.4 

Key: 

a.  Floodwater  impounding  area 

b.  Total  area  (square  kilometers) 

c.  Cultivated  land  area  (10,000  mu) 

d.  Population  (10,000  persons) 

e.  Length  of  existing  flood  pre¬ 
vention  dikes  (kilometers) 

f.  Effective  capacity  (100  million 
cubic  meters) 

g.  Remarks 

h.  Datong  Hu 


i.  Hengling  Hu 

j .  Qianliang  Hu 

k.  Miluo  Jiang 

l .  Total 

m.  Including  Lu  Hu 
Including  Chengxi  and 
Xlangbinnan  Hu 

o.  Including  the  Xinsheng  Great 
Dike 
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Chang  Jiang  Bank  Revetments:  As  a  result  of  scouring  by  the  current,  serious 
collapses  occur  in  the  embankments  along  the  Chang  Jiang  in  northern  Hunan, 
threatening  the  safety  of  farmlands  and  inhabitants  along  the  shore.  The 
dike  along  the  lower  Jing  Jiang  between  Shijiayuan  and  Louxiwan  is  75  kilome¬ 
ters  long,  and  34.4  percent  of  this  length  is  a  cave-in  area.  The  dike  of  the 
Xiang  Jiang  from  Chenglingji  to  Tieshanzui  is  64.84  kilometers  long,  and  23 
percent  of  this  length  caves  in  at  eight  separate  places.  A  total  length  of 
23.3  kilometers  requires  guarding,  and  plans  call  for  3.16  million  cubic 
meters  of  earthworks  to  protect  522,000  mu  of  cultivated  land.  The  main 
area  to  be  protected  is  8  kilometers  at  Jingjiangmen  where  there  is  about 
300,000  mu  of  cultivated  land.  This  is  an  organic  integral  part  of  plans 
for  guarding  the  entire  lake  region  against  floods. 

2.  Draining  of  Waterlogging  and  Irrigation 

The  waterlogging  disasters  of  the  lake  region  are  Inseparable  from  the  silting 
of  the  lakes.  Solution  to  the  problems  cannot  be  foimd  through  unlimited 
expansion  of  the  inland  lake  area,  nor  in  excessive  demands  to  increase 
drainage  using  electrical  means.  It  must  depend  mostly  on  building  garden 
style  farming,  digging  some  deep  ditches  and  large  canals,  linking  inland 
lake  drainage  and  irrigation  systems,  keeping  flood  channels  open,  draining 
away  stagnant  water,  lowering  the  water  table,  plus  adopting  different 
measures  commensurate  with  different  terrain  and  soil  characteristics.  For 
example,  in  Anxiang,  Huarong,  Yuanjiang  and  Nanxian  the  soil  has  a  larger 
sand  content,  and  fields  must  have  open  drains  so  water  can  be  drained  off. 
Moreover  both  open  and  covered  ditches  must  be  dug  in  other  heavy  clayey 
soils  in  order  to  drain  water  away.  In  semi-hill,  semi-lake  regions,  water 
comes  from  over  a  wide  area,  so  digging  ditches  to  carry  away  floodwaters  is 
most  important.  Where  the  ground  is  relatively  low-lying,  deep  inner  lake 
ditches  and  streams  must  be  dug  and  dikes  to  prevent  water  stagnation  must 
be  made  higher  and  strengthened  to  make  the  water  level  rise  in  inland  lake 
ditches  and  streams  and  increase  opportunities  for  gravity  drainage  of 
water  through  sluice  gates.  In  low-lying  areas  electric  drainage  facilities 
must  be  suitably  increased.  Regarding  the  presently  existing  lakes,  we  must 
dredge  the  lakes  and  raise  fields,  and  reinforce  floodland.  In  this  way  we 
can  increase  the  storage  capacity  of  the  lakes  and  also  transform  low-lying 
land  and  develop  production.  The  265.6  kilometers  of  floodwater  channels  of 
the  eastern  branch  of  the  Songzi,  Shuyuan  Zhou,  the  Anxiang  He,  the  Tuo 
Jiang,  the  Chenjia  Ling,  the  Zhanyuxu  He,  the  Ganxi  Gang,  the  western  branch 
of  the  Xiang  Shui,  and  the  eastern  branch  of  the  Zi  Shui  may  be  raised  up  to 
serve  as  main  channels  for  the  gravity  draining  of  waterlogging  or  for  use 
as  plains  reservoirs  to  develop  gravity  irrigation. 

In  the  hill  regions  around  the  lakes,  more  projects  to  divert  flooding  should 
be  built.  The  area  from  which  water  enters  semi -hill  and-  semi— lake  regions 
is  vast,  and  the  rainy  season  increases  disasters  caused  by  waterlogging  and 
stagnant  water  in  lakeshore  areas.  In  order  to  divert  mountain  torrents,  the 
one  diversion  and  two  channeling  method  was  used  on  the  north  shore  of  the 
Gen  Shui,  on  western  Maoli  Hu,  Chongtian  Hu,  Nan  Hu,  Lannl  Hu,  Ye  Hu, 

Huanggai  Hu,  and  on  Da jing  Hu.  Canals  to  divert  flood  waters  were  opened 
wide,  and  interior  lake  dikes  to  prevent  water  stagnation  were  increased  in 
height  and  strengthened  for  the  diversion  of  water  from  mountain  regions 
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over  a  4  912  square  kilometer  area,  to  protect  2,449.000  mu  of  cultivated 
land,  and  to  increase  cultivated  land  by  332,000  mu.  Very  great  achieve- 

diversion  projects  at  Chongliu  Hu  in 

Changde,  at  Nan  Hu  in  Hanshou,  at  Ye  Hu  in  Linxiang,  and  at  Lanni  Hu,  which 
abuts  Yiyang,  Xiangyin,  Changsha,  and  Ningxiang. 

standards  and  different  patterns  must  be  adopted  in  the  restruc- 
IZIT  drainage  and  irrigation  and  power  grids  on  the 

iTrt  f  topography  and  water  system  characteristics.  When  the 

internal  lake,  canal  and  stream  area  is  fairly  small  and  ability  to  regulate 

necessary  to  adopt  standards  such  as  guarding 
against  a  flood  such  as  is  encountered  once  every  10  years,  or  torrential 
rains  bringing  200-250  millimeters  of  rainfall  within  3  da^s,  or  waSr 
millimeters  deep  in  fields  after  3  days  of  pumping.  When  the  iLf  Snal 

ya  [0800]  river  area  is  fairly  large,  and  there  is  ample  ability 

rainfJl^l  r  ®  ^  Standard  may  be  used  of  325-405  millimeters  of^ 

rainfall  from  15  days  of  torrential  rains,  or  complete  drainage  in  15  days. 

s^l?  g'^ide,  whether  using  large-scale  electrical  drainage  or  ^  * 

11-scale  dispersed  equipment,  an  increase  in  lake  region  electric  drainage 
throrobler^r^  389,000  knowatts  to  600,000  kilowatts  would  virtually  solJe 
eJ^riO  vLrl  stagnation  such  as  is  encountered  once 

cnTnnL^^H^  ^  time,  the  electric  power  grid  should  be  fully 

wo^^k^fn??  ditch  sptem  fully  completed,  with  inner  lake  construction 

work  following  closely  behind, 

3.  Constructing,  Equipping,  and  Garden  Style  Farming 

^chinery  should  be  used  to  dig  out  the  lakes  and  uplift  the  fields  and  to 
both  increase  the  height  and  strengthen  1,093  dikes  for  the  prevention  of 
Tm?  ^  distance  of  2,982  kilometers,  for  the  building  of 

,92  drainap  and  irrigation  ditches  over  a  distance  of  24,820  kilometers 
and  for  the  building  of  5.53  million  mu  of  fields  for  garden  style  farSnL’ 
The  inner  lake  area  cannot  be  further  reduced  and,  if  possible,  it  would  be 
^hf  1.  some  fields  to  revert  to  lake.  Drainage'and  irrlg^  JrsystL 

fields  lakes  should  be  separate  and  water  from  high 

^  allowed  to  enter  lakes,  which  regulate  water  storage. 

frorwh-°h  drained  away  at  once,  and  the  frea 

^  S^^’^^^teed  despite  drought  or  waterlogging  should  be 

builfin  k  socialist  villages  should  be 

built  in  the  lake  region  with  "fields  laid  out  in  squares,  trees  lined  up  in 

forming^'^iflageL"”^  drainage  ditches  forming  a  network,  and  habitations 
4.  Improved  Navigation  Channels 

^  network  water  transportation  region.  But 

tioris  no  silting,  channels  have  been  blocked  and  trJnsporta- 

outer  Inkpc  frequently  dikes  block  passage  between  inner  and 

shipL  between  inner  and  outer  rivers  causing  transportation  hard- 
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Dredging  of  flood  channels  and  building  of  garden  style  farming ,  plus 
dredging  of  main  outer  river  channels  and  canals  and  streams  inside  dikes 
would  assure  normal  navigation  along  the  larger  navigation  routes  and  help 
develop  short  distance  transportation  inside  dikes. 

The  foregoing  actions  to  bring  the  lakes  under  control  constitute  a  short¬ 
term  program  for  building  lake  region  water  conservancy.  Complete  solution 
to  Dongting  Hu's  water  conservancy  problems  requires,  first  of  all,  elimina¬ 
tion  of  the  threat  that  flooding  of  the  Jing  Jiang  poses.  Opening  of  flood 
diversion  channels  on  the  Jing  Jiang  so  that  the  waters  of  the  river  and 
the  lakes  flow  away  separately  is  a  prerequisite  for  the  building  of  Dongting 
Hu  region  marketable  grain  bases.  This  task  is  very  closely  related  to 
envisioned  long-range  plans  for  building  reservoirs  in  the  three  gorges  of 
the  Chang  Jiang,  and  for  controlling  and  impeding  flood  waters  on  the  Li  Shui 
and  Yuan  Shui.  The  new  flood  channel  will  carry  waters  from  the  Li  Shui  and 
the  three  mbuths  of  the  Chang  Jiang  directly  into  the  Chang  Jiang,  and  will 
divide  the  waters  of  the  Xiang,  the  Zi,  and  the  Yuan  rivers.  The  lower 
reaches  of  these  three  rivers  will  each  have  its  own  independent  flood 
channels  for  a  complete  change  in  the  jostling  together  of  the  three  mouths 
and  the  four  rivers,  the  chaotic  flow  of  water,  and  the  choking  with  silt. 
This  is  a  fairly  huge  project  that  poses  rather  complex  problems.  It  has  a 
long-term  bearing  on  the  fundamental  well-being  of  the  entire  Dongting  Hu 
region,  and  it  can  save  areas  to  the  south  and  north  of  the  Chang  Jiang  from 
the  threat  of  exceptionally  large  floods. 

(2)  Building  Water  Conservancy  in  the  Hills  and  Low  Mountains 

A  large  expanse  of  hills  and  a  fringe  of  low  mountains  rim  the  lakes,  and 
the  terrain  is  undulating  and  broken  up.  Cultivated  land  is  fairly  concen¬ 
trated  in  the  central  river  valley  plain  where  water  is  also  fairly  avail¬ 
able;  elsewhere  fields  are  fairly  dispersed.  The  "three  runoffs"  runoff  of 
water,  fertilizer  and  soil—and  the  threat  of  summer  and  autumn  drought  exist 
everywhere.  Water  conservancy  problems  are  currently  manifested  in  the 
following  several  ways;  (1)  Water  conservancy  has  been  fundamentally  solved; 
however,  projects  have  not  been  adequately  equipped.  In  some  places  insuf¬ 
ficient  water  is  available,  and  designed  irrigation  standards  have  yet  to  be 
met.  Fields  have  not  been  leveled  for  the  most  part,  and  this  includes  most 
fields  in  large,  medium  and  small  type  (1)  project  irrigation  areas.  Main 
tasks  for  the  future  are  as  follows:  Wind-up  work  to  complete  equipping  of 
projects  to  meet  high  standards,  good  performance  in  guaranteeing  safety  and 
the  tapping  of  potential,  a  proper  amount  of  new  building  of  projects  to 
impound  and  divert  water,  and  major  efforts  in  building  garden  style  farming. 
(2)  Most  of  the  places  that  have  not  fundamentally  solved  water  conservancy 
problems  and  where  the  land  has  not  been  leveled  are  in  the  mountains  and 
hills  and  in  some  low  hill  regions  that  lack  water  sources.  Some  of  these 
places  have  reservoirs,  but  lack  irrigation  ditches,  or  they  have  ditches  but 
no  sluice  gates,  the  ditches  leak  a  great  deal,  a  large  amount  of  work  in 
equipping  projects  remains  to  be  done,  and  the  projects  are  formidable.  The 
main  direction  of  future  attacks  should  be  to  bring  projects  up  to  standards, 
major  efforts  in  "three  ditches  and  one  ji  [0679],"  and  improvement  of  low 
yield  fields.  (3)  Places  that  have  yet  to  solve  their  water  conservancy 
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problems  because  of  high  mountains,  steep  slopes,  dispersed  farmland,  complex 
geology  and  topography,  and  very  few  water  conservancy  facilities  such  as 
Guniu  Shan,  Dashuitian,  and  Waergang  in  Taoyuan  County,  Ganqi,  Dongshi,  and 
Taxqing  in  Lxxian  County,  or  mountain  regions  in  eastern  Linxiang  and  Yueyang 
counties  can  currently  guarantee  a  harvest  despite  drought  or  waterlogging 
from  only  30  to  40  percent  of  the  cultivated  area.  Such  places  should  adapt 
general  methods  to  local  circumstances,  should  coordinate  major  projects 
and  should  build  small  projects  to  impound  and  divert  water  in  combination 
with  soil  improvement  and  a  good  job  of  farmland  capital  construction. 

Water  conservancy  statistical  data  for  1975  shows  242  small  type  (1)  or  better 
reservoirs  in  mountain  and  hill  regions  serving  an  irrigated  area  (2,502,200 

percent  of  the  designed  Irrigated  area  (3,471,400  mu). 

(,  a  e  )  ontinued  equipping  of  existing  water  conservancy  projects,  guar¬ 
anteeing  o  project  safety,  strengthening  of  management,  and  improvement  of 
utilization  coefficients,  in  conjunction  with  the  leveling 
of  the  land  and  the  building  of  garden  style  farming  can  mean  a  30  to  50  per¬ 
cent  increase  in  the  area  presently  served  by  irrigation.  Water  conservancy 
departments  everywhere  should  do  all-around  planning  for  section  by  section 
uilding  of  water  conservancy  in  hill  regions  around  the  lake,  taking  into 
account  natural  conditions  such  as  topography  and  the  water  system,  plus 
production  patterns.  In  addition  to  the  large  irrigation  areas  that  have  been 
they  should  plan  to  build  additional  large  irrigation  projects 
at  Tieshan  (Yueyang),  at  Miluo,  as  well  as  at  the  neighboring  Fuxikou  and 
Liuyang  He.  They  should  mostly  work  to  develop  irrigation,  but  should  also 
devote  attention  to  overall  benefits  to  be  gained  from  flood  prevention  and 
electric  power  generation. 


Table  58.  Statistics  on  Area  Irrigated  by  Large,  Medium  and  Small  Type  (1) 
Reservoirs  in  Northern  Hunan  in  1975  (Area:  10,000  mu) 
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Huarong,  Nanx^n,  and  Yuanjiang  counties  are  on  the  lake  plain,  they  have  no 
small  type  (1)  or  better  water  conservancy  facilities. 
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2.  A  Halt  To  Reclamation  of  Lake  Land  To  Expand  the  Cultivated  Area,  and 
Good  Performance  in  Intensive  Farming 

For  a  long  time,  Dongting  Hu  has  been  silted  by  materials  carried  into  it  by 
rivers,  and  its  sandbar  islets  have  Increased  over  the  years.  Mostly  these 
are  found  in  the  eastern,  southern,  and  western  Dongting  Hu.  A  small  number 
may  also  be  found  in  the  lower  reaches  of  the  four  rivers  and  the  channels 
of  the  three  mouths  of  the  Chang  Jiang.  The  size  of  the  sandbar  islets  vary 
as  the  water  level  rises  and  falls.  According  to  1971  statistics,  the  lake 
region  had  about  2,364,900  mu  of  sandbar  islets.  This  included  the  follow¬ 
ing:  405,200  mu  at  an  elevation  of  30  meters  or  higher  (the  elevation  at 
Wusong,  and  the  same  applies  hereinafter);  1,196,500  mu  at  between  28  and  30 
meters  high,  and  763,200  mu  at  28  meters  or  below.  These  were  found  in  11 
counties  in  Yueyang,  Yiyang,  and  Changde  prefectures,  most  of  them,  or  80 
percent  of  the  total  sandbar  islet  area,  in  Yueyang,  Yuanjiang,  Hanshou,  and 
Xiangyin  counties.  (Table  59) 

Use  of  lake  sandbar  islets  for  production.  For  sandbar  islets  at  an  eleva¬ 
tion  of  30  meters  or  higher,  the  land  has  been  reclaimed  for  farming  without 
embankments  being  built,  and  rape,  radishes,  and  small  quantities  of  grains 
other  than  wheat  and  rice  are  grown  on  57,900  mu.  On  231,600  mu  at  an  eleva¬ 
tion  of  between  28  and  30  meters,  spring  harvested  crops  such  as  rape  are  also 
grown.  The  reed  growing  area  covers  781,500  mu,  or  33  percent  of  the  total 
sandbar  islet  area  (a  1980  survey  showed  the  reed  growing  area  to  be  896,200 
mu,  or  37.34  percent  of  the  sandbar  islet  area),  most  of  it  in  the  Dongting 
Hu  region  (at  an  elevation  of  about  28  meters)  in  Yueyang  and  Yuanjiang 
counties.  Some  was  also  grown  in  the  western  and  southern  Dongting  Hu  region 
at  an  elevation  of  29-30  meters  since  the  water  level  is  high  even  during  the 
low  water  season.  The  remaining  1,293,900  mu  sandbar  islet  area  is  partly 
belozem,  most  of  which  grows  lake  grasses  and  yangzhi  [2799  2655].  The  very 
places  in  which  lake  grasses  proliferate  are  also  places  in  which  oncomelania 
grow  in  profusion.  Take  the  eastern  Dongting  Hu  as  an  example.  Snails  begin 
to  appear  at  an  elevation  of  24.5  meters  and  above,  and  the  area  at  26.5 
meters  and  above  has  numerous  snails.  Snails  are  most  dense  at  between  27.5 
and  28.5  meters,  and  between  29  and  31  meters  they  begin  to  become  fewer 
again.  Soil  with  a  30  to  40  percent  moisture  content  where  the  water  flows 
back  and  forth  frequently  also  harbors  most  oncomelania.  Huarong,  Yueyang, 
and  Yuanjiang  counties  have  killed  snails  by  storing  water  behind  low 
embankments  on  lake  sandbar  islets,  and  catching  fish  in  the  water  at  the 
same  time.  They  have  built  high  embankments  to  reclaim  land  for  farming  in 
lake  coves  where  they  have  used  chemicals  to  kill  snails. 

Since  the  1970' s,  embankments  have  been  built  one  after  another  to  enclose 
lake  land  for  farming  on  the  Matan  outer  islets  and  midway  islets  in  the 
Dongting  region  and  in  Lu  Hu,  at  Weiti  Hu  in  the  Dongting  Hu  region,  at  Qili 
Hu,  Muplng  Hu,  and  the  outer  islets  of  Qiong  Hu,  at  Dongnan  Hu,  and  even  at 
Hengling  Hu.  Though  some  success  has  been  achieved  in  eradicating  snails, 
expectations  have  not  been  fulfilled  for  controlling  water  storage  in  the 
lake,  or  for  controlling  the  water  and  getting  rid  of  the  silt.  On  the  con¬ 
trary,  numerous  newly  built  enclosing  dikes  have  been  unable  to  withstand 
floodwaters,  and  tremendous  amounts  of  manpower,  material,  and  financial 
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Table  59.  Table  Showing  Status  of  Dongting  Hu  Region  Sandbar  Islets  (1971) 
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resources  have  been  lost.  Meanwhile  new  lake  islets  continue  to  grow  without 
end.  As  a  result  of  the  silting  plus  enclosing  of  parts  of  the  lake  to  make 
farmland,  the  lake  area  has  steadily  shrunk.  It  has  been  estimated  that 
during  the  124-year  period  prior  to  liberation  (1825-1949),  the  Dongting  Hu 
shrank  by  2.47  million  mu,  i.e.,  an  average  20,000  mu  annual  decrease  in  area. 
During  the  30  years  following  liberation  (1949-1979) ,  it  has  shrunk  a  total 
of  2.42  million  mu,  or  an  average  of  80,000  mu  per  year.  The  latter  is  four 
times  faster  than  the  former.  In  1979,  the  water  surface  was  37  percent  less 
than  in  1949,  and  capacity  fell  from  26.8  billion  cubic  meters  in  1954  to  17.8 
billion  cubic  meters,  or  a  33  percent  decline.  Sandbar  islets  and  grassy 
flats  now  cover  more  than  2  million  mu  of  the  lakes,  and  the  Internal  lakes 
have  also  declined  by  40  percent.  As  a  result,  there  has  been  no  abatement 
of  external  flooding  or  internal  waterlogging;  on  the  contrary  both  have 
relatively  increased.  Navigation  has  been  blocked  or  is  roundabout,  the 
reed  growing  area  has  diminished,  and  growth  of  aquatic  products  has  become 
restricted.  The  role  of  the  lakes  in  regulating  environment  has  weakened, 
and  this  has  directly  affected  agricultural  production.  Therefore,  if  the 
life  of  the  lakes  is  to  be  extended ,  and  if  their  ability  to  regulate 
storage  of  water  and  ecological  balance  are  to  be  maintained,  the  laws^ 
governing  silting  will  have  to  be  mastered,  actions  will  have  to  be  tailored 
to  circumstances,  and  flood  waters  will  have  to  be  diverted  to  release  their 
silt.  In  addition,  new  reclamation  of  lake  land  for  farming  will  have  to 
stop.  Furthermore,  when  dredging  flood  channels,  digging  out  the  lake  and 
uplifting  fields,  readjustments  will  have  to  be  made  as  specific  circumstances 
dictate  in  enclosing  dikes  and  old  embankments  that  obstruct  the  natural  flow 
of  waters  and  block  the  migration  of  fish  for  spawning. 

Changes  to  Dongting  Hu  have  resulted  from  a  long-term  process  of  silting  and 
reclamation  of  lake  land  for  farming.  Because  every  jurisdiction  was  a  law 
unto  itself  in  the  old  society,  the  lake  was  divided  up  and  embankments  built 
to  reclaim  farmland.  The  water  system  was  in  chaos,  and  no  distinction  was 
made  between  farmlands  and  lake,  so  disasters  were  frequent.  Since  libera¬ 
tion,  remarkable  results  have  been  achieved  as  a  result  of  three  major  control 
efforts.  However,  for  want  of  an  overall  plan  for  comprehensive  control  of 
rivers  and  lakes,  the  problem  has  yet  to  be  completely  solved.  Recent  recla¬ 
mation  of  lake  land  for  farming  has  not  achieved  increased  output.  Even  with 
the  present  diked  area,  the  land  utilization  rate  still  averages  only  about 
57  percent,  and  soil  resources  have  not  been  fully  and  equitably  used.  For 
some  time  emphasis  has  been  on  grain  to  the  neglect  of  economic  diversifica¬ 
tion.  Attention  was  not  given  to  maintaining  the  ecological  balance,  and  the 
land  could  not  yield  its  full  bounty.  Moreover,  stagnation  has  been  serious 
in  diked  fields,  with  gleyed  paddy  soil  accounting  for  about  60  percent  of ^ 
the  total  and  producing  yields  that  are  from  300  to  400  jin  lower  than  ordi¬ 
nary  farmland.  If  farmland  capital  construction  inside  the  embankments  is 
relaxed,  and  readjustment  and  reform  of  production  patterns  and  the  farming 
system  neglected,  and  if  the  reclamation  of  outer  sandbar  Islets  is  pursued 
to  increase  cultivated  land  in  a  search  far  and  wide  for  what  lies  close  at 
hand,  with  more  land  being  cultivated  for  meager  yields,  this  will  inevitably 
lead  to  a  deepening  of  the  vicious  cycle  in  nature.  Thus,  a  genuinely  good 
job  of  regional  agricultural  planning  must  be  done,  crop  patterns  actively 
and  equitably  readjusted,  and  production  conditions  improved  so  that  grain  is 
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grown  xn  places  suited  to  the  growing  of  grain,  cotton  grown  in  places 
suited  to  the  growing  of  cotton,  and  fishing  done  in  places  suited  to  fish¬ 
ing,  with  a  good  job  done  in  the  building  of  bases,  levels  of  intensive 
fanning  constantly  raised,  and  consistent  bumper  harvests  of  grain,  cotton 
hemp,  and  aquatic  products  assured.  ^ 

3.  Gradual  Development  of  Agricultural  Mechanization 

Continued  consolidation  and  improvement  of  northern  Hunan’s  marketable  grain 
and  cotton  bases,  and  advances  in  depth  and  in  breadth  in  production  require 
further  strengthening  of  farmland  capital  construction,  vigorous  improvement 
of  production  conditions  such  as  water,  fertilizer,  and  soil,  and  active 
development  of  scientific  farming.  Given  the  characteristics  of  the  lake  and 
plains  regions,  rapid  mechanization  of  agriculture  should  be  regarded  as  a 
major  way  and  a  beneficial  action  for  development  of  production. 

At  the  pesent  time,  when  the  root  problems  of  the  Chang  Jiang  and  the  four 
rivers  have  not  yet  been  solved,  avoidance  of  silting,  flooding,  and  water¬ 
logging  in  the  lake  region  remains  difficult.  Objectively,  increases  in 
dikes  to  guard  against  high  water  increases  burdens.  With  development  of 
grain  production  and  cash  crops,  plus  other  kinds  of  economic  diversifica¬ 
tion,  the  seasons  press  more  insistently  on  people,  and  the  intensity  of 
labor  becomes  more  pronounced.  Except  for  state-owned  farms  in  the  region 
on  which  the  level  of  farm  mechanization  is  fairly  high,  in  most  places  not 
only  IS  mechanized  equipment  lacking  for  major  operations,  but  animal  power 
IS  likewise  very  inadequate,  and  the  broad  masses  are  more  insistently  demand¬ 
ing  agricultural  mechanization.  The  broad  masses  must  be  relied  upon  in  this 
regard,  and  there  must  be  self-reliance,  all-out  efforts  to  make  the  country 
prosperous,  and  suiting  general  methods  to  specific  circumstances  for  gradual 
acceleration  of  progress  in  mechanization. 


1.  Selection  of  types  and  technical  improvement  of  paddyfield  farming 
machines:  The  region's  major  farming  areas  consist  of  alluvial  lakes  and 
plains  on  which  the  gradient  is  between  1  and  3  degrees.  Except  for  the  hill 
regions  where  the  yellow  soil  is  relatively  heavy  clay,  in  most  of  the  paddy- 
fields  the  soil  IS  sandy  chao,  which  ranges  from  gravely  to  light  clay  whose 
specific  resistivity  is  0.3-0. 6  kilograms  per  square  centimeter.  In  terms  of 
composition,  the  soil's  plowing  resistivity  is  largely  as  shown  in 
iabie  bO.  Since  the  soil’s  water  content  is  fairly  high,  its  resistivity 
increases  correspondingly,  and  resistivity  is  even  somewhat  higher  for  green 
manure  hard  slab  fields.  Since  the  surface  of  the  land  rolls  gently  and 
fields  are  broad,  tractors  should  be  mostly  large  and  medium  size  ones 
suited  to  plains  areas,  with  some  supplementary  small  ones.  The  more  than 
10  types  of  Chinese  made  tractors  currently  being  made  can  all  be  used 
pretty  well.  However,  since  most  of  them  are  propelled  by  caterpillar 
treads,  they  tend  to  deepen  the  depth  of  paddyfields  year  by  year,  with  the 
result  that  the  plow  pan  becomes  broken,  and  they  frequently  become  mired  in 
fields  of  deep  mud.  Thus,  how  to  convert  them  to  high  wheeled  tractors  with 
treaded  tires  and  other  new  means  of  locomotion  in  order  to  suit  them  to 
local  paddyfields  has  become  a  research  and  development  item  urgently 
requiring  solution.  In  addition  to  the  large  and  medium  size  power  machines 
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introduced  from  elsewhere,  the  province  has  finalized  designs  and  has  begun 
to  produce  two  tractor  models  that  may  be  selected  for  use  and  promoted. 
(Table  61) 


Tractor  name 


Comp 1 ete  motive  power  and  main  features 


Production 

plant 


Dongfanghong-30  Medium-size  wheeled  tractor.  Suited  to  plow-  Hunan 

ing  needs  of  southern  paddyfields.  Can  be  Tractor 

hitched  to  all  sorts  of  farm  implements.  Plant 

Weight:  1,500  kilograms 

Forward  speed:  2.40-24.2  kilometers  per  hour 
Traction  force:  Dryland,  800  jin 

Wetland,  600-650  jin 


Hongqi-20  Medium  and  small-size  wheeled  tractor.  Suited  Yueyang 

to  wetland  operations  and  equipped  with  various  Tractor 
kinds  of  farm  implements.  Plant 

Weight:  <1,000  kilograms 

Forward  speed:  1.66-21.2  kilometers  per  hour 
Traction  force:  250-600  kilograms 


On  hillside  or  small  hill  plot  paddyfields,  various  kinds  of  farm  implements 
that  are  small  in  size,  light  in  weight,  simple  in  construction,  and  that  may 
be  operated  easily  and  dependably  may  be  used.  The  machine  plowing  boats  and 
power  boats  currently  being  used  and  promoted  are  a  means  to  develop  machine 
cultivation  of  paddyfields. 

2.  Vigorous  improvement  of  transplanters:  In  the  lake  and  plains  region, 
the  fields  are  larger  than  available  workforces  can  readily  handle,  and  rush 
transplanting  is  a  hectic  task.  Suitable  transplanting  machines  are  urgently 
needed.  The  Dongfeng  2A  machine  powered  transplanter,  whose  design  has  been 
finalized  and  which  has  gone  into  production,  is  technically  quite  good,  and 
is  easy  to  operate,  adjust,  and  repair,  making  it  suitable  for  all-around 
use.  Table  62  shows  its  work  efficiency.  Further  research  and  development 
is  required. 
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Table  62.  Work  Efficiency  of  Dongfeng  2A  Transplanter 
Distance  between 

- Elants -  -  3  cun  4  cun  5  cun  6  cun 

Work  efficiency  2.0  mu/hr  2.5  mu/hr  3.0  mu/hr  3.5  mu/hr 

bolstering  drainage  and  irrigation  machines:  Ever  since  the  mid- 
1960  s  when  the  lake  region  made  major  efforts  in  drainage  using  electrically 
powered  machines,  its  ability  to  withstand  calamities  and  insure  a  harvest 
Mve  improved.  Still,  the  threat  of  drought  and  waterlogging  has  still  not 
been  completely  eliminated.  This  region  might  do  well  to  introduce  the  large 
axial  flow  pumps  that  fraternal  provinces  and  municipalities  are  already 
producing,  while  researching  and  developing  equipment  Itself.  Emphasis 
should  go  to  development  of  large  drainage  and  irrigation  machines  to  meet 
needs  in  draining  large  amounts  of  water  and  withstanding  severe  drought. 

It  should  actively  develop  spray  irrigation  equipment,  which  would  not  only 
effect  a  saving  of  half  the  water  used,  but  which  would  also  help  crop 
growth  and  development. 

4.  Farmland  capital  construction  machinery:  Further  improvement  of  water 
conservancy  construction,  digging  out  of  lakes  and  making  upraised  fields, 
and  gradual  improvement  in  the  accumulation  of  silt  in  rivers  and  lakes 
requires  dredges  of  various  sizes  as  well  as  development  of  bulldozers  and 
carry-scrapers.  In  addition  to  the  construction  of  water  conservancy  is  the 

eveling  of  large  areas  of  land,  and  development  of  garden  style  farming, 

active  research  and  development  based  on  mechanized  equipment 
that  has  already  been  imported  or  promoted,  to  provide  rotary  equipment  for 
hand  tractors  that  can  level  land,  make  furrows,  lay  pipe,  dig  ditches,  and 
remove  silt. 

5.  Development  of  processing  machinery  for  cash  crops  and  agricultural 
sideline  products:  Both  area  planted  and  output  of  cash  crops  such  as 
cotton,  rapeseed,  and  hemp,  as  well  as  tea,  and  citrus  is  substantial;  yet 
the  production  process  depends  mostly  on  hand  labor.  Native  methods  for 
pressing  oil  from  rapeseed,  for  example,  results  in  low  oil  yields,  and  hand 
picking  of  tea  is  slow.  This  makes  farm  work  hectic.  Thus,  active  research 
and  development  is  necessary  to  produce  machines  that  clean  and  steam  rape- 
seed,  and  extract  and  refine  oil  from  it  in  a  continuous  process.  The 
Xiangcha  Model  400  tea  picker,  the  design  of  which  the  province  has  approved, 
should  be  used  and  promoted.  Powered  hemp  washing  machines  can  be  used  to 
clean  jute,  and  the  Yuanjiang  No  2  jute  scraper  is  more  than  again  as  work 
efficient  as  hand  scraping.  Research,  development,  and  promotion  are  under¬ 
way  for  machinery  that  can  level  cotton  and  hemp  fields,  can  sow  seeds, 
cultivate  to  eliminate  weeds,  pick  cotton,  strip  away  cotton  plant  stems, 

and  process  cotton,  as  well  as  machines  that  can  harvest  reeds  and  lake 
grasses . 

6.  Research  and  development,  and  equipping  with  animal  husbandry  and  fishing 
industry  machines :  Energetic  development  of  hog  raising  requires  a  full 
range  of  machines  with  broad  applications  to  pulverize  or  chop  livestock 
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fodder,  machines  to  process  refined  or  coarse  feed  for  hog  farms,  to  provide 
feed  and  water,  and  to  remove  dung.  Qunshan  Farm  is  gradually  being  equip¬ 
ped  with  such  machines.  Machinery  used  in  fishing  industry  production  to 
increase  oxygen  supply  and  to  clean  ponds,  plus  fishing  machinery  and  deep 
water  fishing  machines  that  can  be  used  on  mechanized  junks  as  well  as 
guajiang  [2229  2862]  used  in  agriculture  are  being  actively  developed  for 
use,  and  will  help  reduce  the  intensity  of  labor,  increase  work  efficiency, 
and  increase  yields. 
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Chapter  4.  Central  Hunan  and  Eastern  Hunan  Agricultural  Regions 

The  central  Hunan  and  eastern  Hunan  agricultural  region  is  located  somewhat 
east  of  the  central  part  of  the  province.  It  neighbors  the  Dongting  Plain 
to  the  north,  abuts  the  southern  Hunan  hill  region  to  the  south,  is  adjacent 
to  western  Hunan  to  the  west,  and  borders  Jiangxi  Province  to  the  east.  It 
includes  Pingjiang  County  in  Yueyang  Prefecture;  Xiangxiang,  Xlangtan, 
Liuyang,  Liling,  Youxian,  and  Chaling  counties  plus  Xiangtan  City  in  Xlangtan 
Prefecture;  Taojiang  and  Ningxiang  counties  in  Yiyang  Prefecture;  Lianyuan, 
Xinshao,  Shuangfeng,  and  Shaodong  counties  plus  Lengshuij iang  City  and  Shudi 
City  in  Lianyuan  Prefecture;  Shaoyang  County  and  Shaoyang  City  in  Shaoyang 
Prefecture;  Hengshan,  Hengyang,  Hengdong,  Hengnan,  and  Qidong  counties  plus 
Hengyang  City  in  Hengyang  Prefecture;  Changsha  City,  Changsha  County,  and 
Wangcheng  County;  Zhuzhou  County,  and  Zhuzhou  City,  which  contain  a  total  of 
1,111  communes  (or  towns),  have  a  population  totaling  19,897,400  (of  which 
the  agricultural  population  numbers  16,889,300),  16,576,800  mu  of  cultivated 
land  (of  which  13,872,800  mu  is  paddyfields),  and  2,704,000  mu  of  drylands. 
The  land  area  is  53,300  square  kilometers  making  these  regions  second  only 
to  the  western  Hunan  agricultural  region  in  size. 

Since  the  founding  of  the  nation,  very  great  successes  have  been  scored  in 
the  region’s  development  of  agriculture.  Grain  output  in  1979  was  2.18  timet 
peater  than  in  1949,  and  accounted  for  38  percent  of  total  grain  production 
in  the  province.  The  regions  produced  42.4  percent  of  the  whole  province’s 
tea  output,  and  about  one-third  the  province’s  total  output  of  citrus  fruit. 
These  regions  have  a  long  history  of  hog  raising.  In  1979,  the  region  raised 
more  than  15  million  head,  and  removed  6.87  million  head  from  inventory,  or 
43  percent  of  the  total  for  the  province.  This  region  has  held  first  place 
in  hog  production  for  many  years.  In  1979,  the  region  produced  more  than  40 
percent  of  the  province’s  gross  output  of  fresh  fish.  This  region  holds  a 
fairly  important  position  in  agricultural  production  in  the  province,  and  has 
made  a  definite  contribution  to  the  support  of  industrial  and  mining  cities 
and  to  foreign  trade. 
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Second  Section.  Features  of  Agricultural  Production 

1.  Fairly  High  Per  Unit  of  Area  Grain  Yields,  But  Slow  Increases  Recently 

This  region  accounts  for  87  percent  of  the  cultivated  land  in  the  province 
devoted  to  grain  production,  and  for  about  67  percent  of  the  total  area  sown 
to  farm  crops.  Paddy  rice  holds  overwhelming  dominance  in  grain  production. 

Grain  output  has  climbed  steadily  since  liberation.  In  1949,  the  entire 
region  produced  only  5.284  billion  jin,  and  8.083  billion  jin  in  1965.  In 
1970,  the  amount  increased  to  10.743  billion  jin,  and  in  1975,  it  rose  to 
13.789  billion  jin  and  again  climbed  in  1979  to  16.827  billion  jin.  During 
the  past  several  years,  the  region  has  annually  provided  the  state  with  about 
36  percent  of  all  marketable  grain  provided  by  the  province  as  a  whole.  In 
1979,  Xiangtan,  Xiangxiang,  Liuyang,  Liling,  Youxian,  Chaling,  Pingjiang, 
Ningxiang,  Shuangfeng,  Hengyang,  Hengnan,  Hengdong,  Changsha,  Wangcheng,  and 
Zhuzhou  counties  each  provided  the  country  with  more  than  100  million  jin  of 
grain,  with  Xiangtan,  Liuyang,  Ningxiang,  Hengyang,  and  Hengnan  counties  each 
providing  more  than  200  million  jin.  Clearly,  not  only  is  this  region's 
yields  per  unit  of  area  high,  but  it  is  also  the  major  grain  producing  area 
in  the  province  and  a  region  that  produces  a  substantial  amount  of  grain. 

The  region's  paddyfields  occupy  84  percent  of  its  total  cultivated  land  area. 
The  paddy  growing  area  rose  from  the  former  approximately  70  percent  of  total 
area  sown  to  grain  crops  to  87.1  percent,  and  in  1979  it  rose  again  to  88  per¬ 
cent  covering  a  24.92  million  mu  area.  From  1971  to  1975,  paddy  output 
amounted  to  92-93.5  percent  of  total  grain  output,  and  in  1979  paddy  output 
was  15.789  billion  jin,  or  93.8  percent  of  total  grain  output. 

Development  of  grain  production  since  liberation,  and  particularly  the 
achievement  of  fairly  high  paddy  yields  per  unit  of  area  is  attributable 
largely  to  the  following  several  effective  measures: 

(1)  Major  efforts  in  water  conservancy  construction,  and  increase  in  ability 
to  assure  a  harvest  from  paddyfields.  Take  Changsha  and  Wangcheng  counties, 
for  example.  During  the  period  immediately  following  liberation,  these  two 
counties  were  able  to  impound,  divert  or  lift  only  240  million  cubic  meters 
of  water.  By  1979  this  amount  had  increased  to  910  million  cubic  meters  for 
a  2.8-fold  increase.  Farmland  from  which  a  crop  could  be  guaranteed  despite 
drought  or  waterlogging  rose  from  200,000  mu  in  1952  to  1.05  million  mu,  or 
78.5  percent  of  the  paddyfield  area.  Today,  10  billion  cubic  meters  can  be 
Impounded,  diverted  or  lifted  throughout  the  region,  and  the  farmland  area 
from  which  a  crop  can  be  assured  despite  drought  or  waterlogging  has  increased 
to  11.6  million  mu,  or  83.5  percent  of  the  paddyfield  area.  This  includes  90 
percent  or  more  of  the  paddyfields  in  Xiangtan,  Hengshan,  Hengyang,  Hengdong, 
Ningxiang,  Liling,  Youxian,  and  Shaodong  counties.  The  paddyfield  area  of 
individual  communes  (or  towns)  throughout  the  region  from  which  a  crop  can  be 
guaranteed  despite  drought  or  waterlogging  is  also  on  the  rise. 

(2)  Reform  of  the  farming  system  and  expansion  of  the  paddyfield  multiple 
cropping  index.  Practice  has  shown  that  not  only  are  two  crops  of  rice 
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growing  in  this  region,  but  that  they  are  also  a  major  way  in 
which  to  increase  yields.  As  water  conservancy  conditions  have  improved 
the  former  single  rice  crop  has  given  way  to  the  growing  of  two  crops  of’ 
rice  in  succession.  In  addition,  two  crops  of  intercropped  rice  have  given 
way  to  continuously  cropped  rice,  and  by  1969,  the  entire  region  had  vir¬ 
tually  become  a  double  crop  rice  growing  area.  During  the  past  several 
years,  the  double  crop  rice  growing  area  has  been  maintained  on  about  90 
percent  of  the  paddyfield  area.  Paddy  yields  for  the  region  averaging 
nearly  500  jin  per  mu  in  1965  increased  to  1,215  jin  per  mu  in  1979  for  a 
further  increase  in  paddy  yields  per  unit  of  area. 

(3)  An  expansion  in  sources  of  manure  has  occurred  as  a  concomitant  to 
reform  of  the  paddyfield  farming  system.  In  addition  to  increasing  the 
raising  of  hop  and  going  in  big  for  mud  fertilizer  and  increased  use  of 
chemical  fertilizer,  all  jurisdictions  have  steadily  increased  the  winter 
growpg  of  green  manure  in  paddyfields.  In  recent  years,  the  green  manure 
powing  area  has  amounted  to  more  than  70  percent  of  the  paddyfield  area, 
in  the  development  over  a  wide  area  of  a  three  crop  system  of  rice-rice-’ 
green  manure. 

In  addition  to  grain,  this  region  also  grows  wheat  and  sweet  potatoes, 
meat  produpion  consists  mostly  of  winter  wheat,  most  of  it  grown  on  dry- 
an  s.  During  the  past  several  years,  the  wheat  growing  area  has  amounted  to 
between  2.8  and  3.7  percent  of  the  grain  growing  area,  and  output  is  0.81-1.14 
percent  of  total  grain  output.  In  1975,  1.03  million  mu  of  wheat  was  grown 
all~time  high  to  break  the  1  million  mu  mark  and  gross  output 
was  139  million  jin.  In  1979,  an  output  of  192  million  jin  was  obtained  from 
a  1  millpn  mu  pea,  an  all-time  high.  Within  the  region,  wheat  is  grown  in 
e  spthwest,  in  Lianyuan,  Xinshao,  Shaoyang,  Qidong,  Hengyang,  and  Hengnan 
cpnties  around  Henphao,  and  in  Pingjiang  and  Ningxiang  in  the  north.  Most 
°  grown  on  hill  region  drylands,  but  some  of  it  is  grown  in  paddy- 


Swpt  poptoes  have  historically  been  an  important  dryland  grain  crop  for 
this  repon.  The  Pingjiang  County  annals  report  a  more  than  150-year  history 
ot  growing  pice  and  sweet  potatoes  in  that  county.  Between  1971  and  1975, 
t  e  pgion  s  sweet  potato  growing  area  covered  approximately  1.5  million  mu, 
w..ich  was  between  5  and  5.6  percent  of  the  grain  growing  area.  Output 
amounted  to  between  600  million  and  880  million  jin,  or  between  4  and  6.4 
prcent  of  gross  grain  output.  This  included  a  1,386,000  mu  growing  area 
that  produced  680  million  jin  of  sweet  potatoes  in  1979,  which  was  4.9  per¬ 
cent  of  the  grain  growing  area  and  4  percent  of  gross  grain  output.  In  this 
rpion,  sweet  potatoes  are  grown  in  the  identical  areas  of  the  southwest 
where  wheat  is  grown.  In  order  to  increase  sweet  potato  yields  per  unit  of 
area,  Honglian  Eipth  Brigade  in  Qixing  Commune,  Lianyuan  County  began  to 
sprop  seedlinp  in  warm  frames,  thereby  increasing  the  transplanting  of 
se^  ings  for  intercropping  with  wheat.  In  1973,  sweet  potatoes  were  inter¬ 
cropped  with  wheat  on  27.8  mu  of  drylands  for  fresh  sweet  potato  yields 
averaging  3,910  jin  per  mu,  and  wheat  370  jin  per  mu.  Two  crops  of  wheat  and 
sweet  potatoes  amount  to  1,180  jin  per  mu  of  grain,  surpassing  the  1,000  jin 
mark.  However,  most  of  the  sweet  potato  yields  per  unit  of  area  in  this 
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rBgion  ar6  not  tiighj  mostly  bocauso  of  the  lack  of  water  conservancy  facili” 
ties  and  the  resultant  threat  from  summer  and  autumn  drought.  Therefore, 
building  water  conservancy  works  for  drylands  must  be  intensified,  and  there 
must  be  further  action  to  improve  the  soil  and  increase  its  fertility  to  lay 
a  foundation  for  consistently  high  yields. 

During  the  past  10  years,  this  region's  grain  production  has  increased  by  an 
annual  average  600  million  jin.  However,  in  some  years  the  average  amount  of 
increase  has  not  been  great.  For  example,  the  increase  between  1975  and  1971 
was  only  1.58  billion  jin,  or  an  average  annual  increase  of  only  395  million 
jin,  which  was  lower  than  the  average  annual  increase  for  the  past  10  years. 
Two  conspicuous  problems  exist  as  follows: 

(1)  Rise  in  average  grain  yields  per  mu  is  slow,  and  differences  from  one 
prefecture  to  another  are  striking.  A  look  at  average  yields  psr  mu  for  the 
whole  region  show  yields  to  have  been  837  jin  per  mu  in  1971  and  946  jin  per 
mu  in  1975,  a  production  increase  of  only  109  jin  per  mu  over  4  years  and  an 
average  annual  increase  of  only  27.2  jin.  In  1979,  by  contrast,  yields  per  mu 
were  1,165  jin  per  mu,  219  jin  higher  than  in  1975,  or  an  average  annual 
increase  of  54.8  jin.  A  look  at  individual  counties  shows  13  counties  as 
having  had  a  rate  of  increase  higher  than  the  average  for  the  whole  region 
for  1975  versus  1971.  Most  of  these  counties  were  in  the  eastern,  western, 
and  southern  parts  of  the  region,  including  Chaling  County  with  a  288  jin 
increase,  making  it  the  county  with  the  highest  increase  in  the  region  with 

an  annual  72  jin  average  increase.  Second  was  Shaodong  County,  with  a  260 
jin  increase.  Most  of  the  counties  with  increases  lower  than  the  average  for 
the  entire  region  were  located  in  the  north.  These  included  Changsha  County 
whose  1975  yields  were  20  jin  less  than  in  1971. 

(2)  Fairly  slow  increase  in  early  rice  throughout  the  region,  and  low  and 

inconsistent  grain  yields  for  all  other  seasons.  A  look  at  yields  per  mu 

for  major  grain  crops  in  the  region  shows  yields  of  between  567  and  623  jin 
per  mu  from  double  cropped  early  rice  for  the  past  several  years,  and  a  56 
jin  increase  in  yields  per  mu  between  1971  and  1974.  Between  1971  and  1975, 

the  increase  was  only  33  jin,  or  an  average  increase  of  only  8  jin  per  year. 

Yields  per  mu  of  other  crops  such  as  double  cropped  late  paddy  and  of  wheat 
and  sweet  potatoes  also  remain  low  and  inconsistent.  In  1974,  late  rice 
accounted  for  50.2  percent  of  the  double  crop  rice  area  and  for  44.2  percent 
of  the  area  sown  to  grain  crops.  But  as  a  result  of  serious  drought,  which 
reduced  yields,  output  was  only  34.2  percent  of  gross  paddy  output  and  32 
percent  of  gross  grain  output.  Clearly  output  of  late  paddy  has  a  substan¬ 
tial  effect  on  output  of  paddy  and  grain.  (Table  66) 

Main  reasons  why  late  paddy  output  is  neither  high  nor  consistent  are  as 
follows : 

(1)  Threat  from  drought,  and  water  conservancy  construction's  inability  to 
keep  pace  with  needs  for  development  of  double  crop  paddy  (Figure  33).  Exist¬ 
ing  fields  able  to  guarantee  a  crop  despite  drought  or  waterlogging  all  grow 
double  crop  late  rice,  and  also  amount  to  only  84  percent  of  the  double  crop 
rice  area.  These  fields  are  found  over  a  wide  area,  and  are  prone  to  drought 
damage. 
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Table  66.  Average  Yields  Per  Mu  of  Paddy,  Wheat,  and  Sweet  Potatoes  for  the 
Whole  Region  1971-1979 


(2)  Lack  of  fertilizer.  The  amount  of  fertilization  given  late  paddy  is  low 
everywhere,  and  this  is  one  of  the  main  reasons  why  yields  are  not  high. 


(3)  Effects  of  cold  dew  winds. 

Despite  the  foregoing,  there  are  numerous  favorable  conditions  for  the  growth 
of  late  paddy.  In  particular,  ample  sunlight  and  cumulative  heat  are  more 
favorable  than  for  the  early  paddy.  In  Changsha  Prefecture,  for  example, 
there  are  673  hours  of  sunshine  during  the  growing  season  for  early  paddy, 
but  831.1  hours  for  late  paddy,  which  is  23.5  percent  more  than  for  early 
paddy.  Effective  cumulative  temperature  during  the  early  paddy  growing  ^ 
season  is  3,088. 2 "C;  during  the  late  paddy  growing  season,  it  is  3,420.3  C, 
10.8  percent  higher  for  late  paddy  than  for  early  paddy.  Thus,  full  use  of 
these  favorable  resources,  intensification  of  measures  to  withstand  drought 
and  avoid  cold  dew  winds  can  make  possible  not  only  an  increase  in  late  paddy 
yields  per  unit  of  area,  but  can  also  produce  yields  that  are  greater  than 
those  for  early  rice. 

2.  Rapid  Development  of  Hogs,  Tea,  and  Fruit,  With  a  Small  Proportion  of 
Other  Cash  Crops 

Since  liberation,  simultaneous  with  this  region's  vigorous  development  of 
grain  production  has  been  corresponding  development  of  the  hog  raising 
industry,  and  of  tea  and  fruit  production. 

(1)  Large  numbers  of  hogs  raised,  and  a  high  marketable  rate. 

This  region  has  a  tradition  of  hog  raising,  which  is  widespread.  It  annually 
raises  between  40  and  42  percent  of  all  the  hogs  raised  in  the  province.  In 
recent  years  in  particular,  hog  raising  has  developed  rapidly,  reaching 
15,055,600  head  by  1979,  or  40.19  percent  of  all  hogs  in  the  province.  This 
was  a  5,125,600  head  increase  over  the  9.93  million  head  of  1971,  for  a 
640,700  annual  increase.  An  average  of  0.89  head  of  hop  were  raised  per 
capita  of  agricultural  population,  which  was  a  higher  figure  than  for  the 
other  three  agricultural  regions.  Reasons  are  as  follows:  (1)  The  broad 
masses  of  commune  members  have  experience  in  the  intensive  pising  and  care 
of  hogs.  Historically,  they  have  raised  hogs  in  sheds  feeding  them  fine 
and  coarse  food  in  combination  with  cooked  food.  (2)  Apndant  sources  of 
hogs;  For  example,  Liusha  He  in  Ningxiang  County,  Shaziling  in  Xianpan 
County,  and  Daweizi  in  Changsha  County,  all  of  which  are  in  this  region,  are 
provincial  centers  for  the  production  of  superior  breed  hogs.  Once  hog 
breeds  have  been  improved,  in  particular,  they  are  superior  in  their  speed 
of  growth  and  the  time  required  to  fatten  them  is  shortened.  These  superior 
breed  hogs  not  only  supply  all  places  in  the  region,  but  are  also  sold  else¬ 
where  inside  and  outside  the  province.  (3)  Abundant  fodder:  As  a  result  of 
increased  grain  production,  sources  of  fine  feed  have  become  more  numerous 
and  varied.  For  example,  odd  corners  of  land  beside  fields  and  hill  waste¬ 
lands  have  been  used  to  grow  buckwheat ,  sweet  potatoes ,  and  pumpkins ,  as  well 
as  green  fodder  containing  much  juice  such  as  cabbage  and  rapshes,  and  ponds 
have  been  used  to  grow  aquatic  plants  and  various  kinds  of  wild  fodder  for  a 
steady’  increase  in  sources  of  fodder.  (4)  Intensification  of  prevention  and 
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control  of  hog  diseases.  (5)  Many  hogs  produce  much  manure,  which  produces 
more  grain.  Grain  and  hogs  are  mutually  sustaining. 

Since  conditions  for  development  of  hog  production  in  this  region  have  defi¬ 
nitely  improved,  the  period  required  to  fatten  hogs  has  been  greatly  reduced. 
Today  it  takes  only  8  or  9  months  to  fatten  a  hog.  A  small  number  of  places 
such  as  Hewanqiao  and  Dongwu  communes  in  Ningxiang  County  take  only  6  months, 
and  fattened  hogs  weigh  as  much  as  140  jin,  thereby  increasing  the  fattened 
hog  removal  from  inventory  rate.  In  1979,  6,878,700  hogs  were  removed  from 
inventory  for  a  45.69  percent  removal  from  inventory  rate.  This  was  somewhat 
higher  than  the  average  for  the  province  as  a  whole  (43.39  percent).  Durine 
the  same  year,  3,786,600  head  of  hogs  were  sold  to  the  state  for  a  55.05  per¬ 
cent  marketable  rate.  This  was  also  somewhat  higher  than  the  average  market¬ 
able  rate  for  the  province  as  a  whole  (54.67  percent).  Of  the  22  counties  in 
e  region,  except  for  Hengshan  County,  all  had  a  hog  removal  from  inventory 
rate  of  more  than  100,000  head.  Except  for  Hengshan  and  Chaling  counties, 
all  sold  more  than  100,000  head  to  the  state.  Changsha.  Liuyang,  and  XiaAgtan 
counties  each  sold  more  than  200,000  head  of  fattened  hogs  to  the  state,  with 
Changsha  County  selling  300,000  head  to  take  first  place  in  the  province  with 
a  60  percent  marketable  rate.  In  addition,  Ningxiang,  Changsha  and  Xiangtan 
counties  annually  shipped  superior  breed  piglets  to  the  Ministry  of  Foreign 
Economc  Relations  and  Trade  for  reproduction  and  for  sales  abroad.  In  1975 
ingxxang  County  s  sales  of  piglets  totaled  more  than  542,000  head. 

The  rapid  development  of  hog  production  in  this  region  has  not  only  provided 
ogs  for  industrial  and  mining  cities  and  for  export,  but  has  also  provided 
a  certain  quantity  of  hog  manure.  Ningxiang  County  statistics  show  an  aver¬ 
age  of  more  than  20  dan  per  mu  of  hog  manure  used  on  fields  annually,  which 
IS  about  one-third  of  the  total  amount  of  fertilizer  used.  This  not  only 
helps  improve  the  soil,  but  also  helps  cut  production  costs  and  promote 
increased  yields.  Nevertheless,  current  development  of  hog  production  in  the 
region  does  not  meet  demands.  Calculations  show  an  average  of  only  0.91 
l^ad  per  mu  of  cultivated  land.  Except  for  seven  cities  (or  suburbs)  plus 
Changsha,  Wangcheng,  Lianyuan,  Xinshao,  and  Shaodong  counties,  which  have 
achieved  1  mu,  1  hog,"  a  definite  gap  exists  in  all  other  counties.  In 
terms  of  numbers  of  hogs  in  inventory,  the  region  averages  only  0.49  head 
per  mu,  an  even  greater  gap.  Consequently,  continued  increase  in  the  numbers 
of  hogs  raised,  further  shortening  of  the  fattening  time,  and  increase  in 
the  rate  of  removal  from  inventory  are  still  important  tasks  in  raising  the 
region  s  level  of  agricultural  production. 

(2)  Large  tea  growing  area,  and  large  output. 

This  region  has  a  long  history  in  tea  production.  As  long  ago  as  the  Guangxu 
era  in  the  Qing  Dynasty,  Changsha,  Pingjiang,  and  Liuyang  were  already  pro- 
uc  ng  pro  gious  quantities  of  black  tea.  The  local  masses  accumulated 
plentiful  experiences  in  the  growing,  care,  and  processing  of  tea,  and  tea 
production  saw  definite  development.  Subsequently  as  a  result  of  the 
depredations  of  the  Japanese  invaders  and  the  Kuomintang  reactionaries,  laree 
numbers  of  tea  plantations  went  to  ruin  and  output  declined  markedly  to  be 
revived  and  developed  only  after  liberation  (Table  67). 
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Table  67.  Table  Showing  Development  of  Tea  Production  in  Central  Hunan 


Region 


(a)  « 

i 

1965^  j 

1971^ 

C 

1975^ 

1979^ 

(b)  ® 

22.36 

58.44 

101.31 

108.32 

(c)  6 

r 

10#88 

14.90 

30.26 

48.65 

Key  • 

a.  Particulars  c.  Gross  output  (10,000  dan) 

b.  Area  (10,000  mu) 

The  foregoing  table  shows  clearly  the  following:  (1)  A  striking  expansion  in 
area.  In  1971,  the  tea  plantation  area  was  161.4  percent  larger  than  in  1965, 
and  in  1975  it  was  73.4  percent  larger  than  in  1971.  The  1979  area  was  43.12 
percent  of  the  total  tea  growing  area  in  the  province,  and  4.84  times  the 
1965  area.  (2)  Output  increased  remarkably.  In  1971,  output  was  36.9  per¬ 
cent  higher  than  in  1965,  and  in  1975  output  was  103.1  percent  higher  than  in 
1971.  Tea  output  in  1979  accounted  for  42.43  percent  of  output  for  the 
province  as  a  whole,  and  was  4.47  times  greater  than  in  1965.  The  past  1 
years  have  witnessed  an  increase  averaging  42,000  dan  annually#  Both  t  s  ^ 
region’s  tea  plantation  area  and  output  hold  first  place  among  the  province  s 
four  major  agricultural  regions.  Speed  of  development  of  tea  production  has 
been  most  rapid  in  Taojiang  County.  In  1965,  that  county  had  a  tea  planta¬ 
tion  area  of  only  4,700  mu,  which  produced  4,800  dan  of  tea.  By  1979,  the 
county's  tea  plantation  area  had  increased  to  160,000  mu,  making  it  second 
only  to  Anhua  County  in  the  whole  province,  with  a  34-fold  expansion  over 
1965.  Tea  output  reached  110,000  dan,  vaulting  the  county  into  the  ranks  of 
a  national  tea  base  county.  It  was  second  only  to  Anhua  County  in  the 
province,  with  Linxiang  County  in  third  place.  In  addition,  numerous  noted 
teas  of  rather  fine  quality  appeared  in  the  region,  teas  such  as  the  black 
tea  from  Ping jiang  and  Liuyang  counties,  "Gaoqiaoyinfeng"  from  Changsha, 
"Shaofeng"  from  Shaoshan  County,  and  "Weishanqingcha"  from  Ningxiang,  all  ot 
which  are  famed  inside  and  outside  the  province.  "Gaoqiaoyinfeng^^  has  become 
one  of  the  country's  10  noted  teas.  In  recent  years,  a  new  tea,  Xiangbolu, 
has  been  refined  from  the  foundation  laid  by  "Gaoqiaoyinfeng."  It  is  charac¬ 
terized  as  "having  leaves  that  are  compact  and  slightly  curled  with  marked 
jade  green  color  and  luster;  it  produces  a  bright  and  completely  clear 
colored  liquid  that  has  a  noble  and  brisk  aroma  and  a  mellow  and  refreshing 
taste.  The  base  of  leaves  is  yellowish  green  and  tender  throughout.  It 
has  been  warmly  welcomed  by  the  masses. 

Except  for  Changsha  and  Zhuzhou  cities  (and  suburbs) ,  the  region  s  tea 
plantations  are  divided  among  three  main  tracts  as  follows.  (1)  The 
west  tract.  Every  county's  area  is  between  100,000  and  160,000  mu.  This 
includes  Taojiang,  Ningxiang,  and  Lianyuan  counties.  (2)  The  northeast 
Every  county's  area  is  between  50,000  and  100,000  mu,  including 
Pingjiang,  Liuyang,  and  Changsha  counties.  (3)  The  south  central  tract. 

This  may  be  subdivided  into  three  types.  One  type  is  counties  having  a 
fairly  large  area  such  as  Shuangfeng  County  with  74,700  mu.  One  type  is 
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counties  with  a  fairly  small  area  such  as  Youxian,  Chaling,  Hengshan 

a^oO^mu  of  each  of  which  is  less  thaA 

20,000  mu.  The  otner  type  is  counties  with  between  20,000  to  50,000  mu 

i.e.,  all  counties  other  than  those  included  in  the  foregoing  two  types 

Statistics  from  1975  siirvov  d.a.ts.  o'hr^TT  q 

1.  .  s^urvey  aata  uable  bb)  show  613  communes  (or  towns)  in 

region  as  having  a  tea  plantation  area  of  more  than  500  mu.  This  is 

total  number  of  communes  (or  towns).  Of  this  total 

45  had  between  500  and  2,000  mu,  which  was  79.1  percent  of  the  613  tea’ 

plantation  communes.  Clearly  this  region’s  tea  plantations  not  only  extend 

to  every  county  and  city  (or  suburb),  but  the  tea  plantation  area  of  most 

communes  (or  towns)  is  around  2,000  mu.  The  area  of  a  small  number  of  com- 

Countv^and  5,000  mu.  Examples  include  Longxi  in  Taojiang 

8  400  County,  which  have  more  than  8,000  and 

iA  tL  reeS^fSerJ- *  Ilf  f  distribution  of  major  tea  plantations 
g  on  (See  Figure  34)  shows  communes  with  a  more  than  1,000  mu  area 

in  XltllV:  AoLentrat'd 

In  northeast  tract.  Statistics  show  six  counties 

of  tracts  as  having  a  total  of  225  communes,  or  59.8  percent 

ner^int  nf  coiranunes  in  the  region  of  more  than  1,000  mu,  and  60.2 

LrSL  counties.  In  addition  a  considerable  number 

?rLt  Shuangfeng  and  Shaodong  counties  in  the  south  central 

tha^l  non®  ;  communes,  15.1  percent  of  the  communes  of  more 

han  1,000  mu  and  60.7  percent  of  the  communes  in  the  two  counties.  Other 

at  isolatS  sl^eA^^  relatively  fewer,  and  most  of  these  are 

area  tn  an  ^  line.  As  a  result  of  uneven  development  from  one 

to  another,  tea  output  also  differs  very  greatly  (Table  69). 

Ihe  northwest  and  northeast  tracts  produce  the  largest  amounts.  Output  from 
the  SIX  counties  in  these  two  tracts  is  more  than  60  percent  of  the  total  for 
dan  ^  O  f  ^’^d  annual  tea  output  of  each  county  is  more  than  20,000 

hff  If  f""  ^  ®  northwest  tract  is  most  pronounced,  approaching  one- 
If  the  total  output  of  the  entire  region,  and  output  of  Taojiang  fnd 

reSor’"  respectively  in  thf  whole 

th£  of  central  tract  is  greater  than 

j  .  tract,  it  has  a  large  number  of  counties,  and  counties 

LaodoA?  10,000  dan  of  tea  are  few.  Except  for  Shuangfeng, 

10,000  Liling  counties,  all  others  produce  less  than 


main  problem  existing  today  in  tea  production  is  not  very  high  yields  per 

"t^or'rSr""'  jin  per^mu  for'^tSe  region, 

but  for  a  few  counties  such  as  Lianyuan,  Shuangfeng,  and  Taojiang,  yields 

average  more  than  55  jin  per  mu.  For  most  counties;  the  average  Is  iSrthan 

or  the  region  as  a  whole.  This  is  particularly  true  for  the  "four  Heng’s" 

are  lesq^th^n’^fn^"-  Hengdong  count ies ]  in  the  south  where  yields 

farm-?")  ha  t  ii  a  ^  individual  communes  and  brigades  (or 

fJrm^  aAI  h  •  communes  (or 

farms)  and  brigades  have  exceeded  200."  However,  quite  a  few  other  com- 

the  future  IS  intensification  of  cultivation  and  care  of  existing  tea  planta- 
lons,  replacement  of  species,  and  improvement  of  irrigation,  gradual  ^ 
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building  of  high  standard  tea  plantations,  improvement  of  black  tea 
processing  technology,  production  of  more  green  tea  and  jasmine  tea,  an 
improvement  of  both  yields  per  unit  of  area  and  quality. 


Figure  34.  Map  Showing  Distribution  of  Tea  Plantations  in  Central  and 
Eastern  Hunan  Province 

Key : 

a.  Scale  1:2,000,000 

b.  Legend 

c.  Units:  mu  per  commune 

d.  This  map  is  based  on  1975  survey  data.  Communes  with  an  area  ot 
less  than  1,000  mu  have  not  been  included  on  the  map 

e.  Longxi,  8,000  mu 

f.  Lianhuashan,  8,400  mu 
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Table  68.  Statistical  Table  Showing  Communes  (or  Towns)  With  a  Tea  Plantation 
Area  of  More  Than  500  Mu  in  the  Central  Hunan  Region  in  1975 
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Key: 


a. 


b. 


c. 

d. 


Name  of  county  or  city 

Jin 

Level 

500-1,000  mu 


e.  1,000-2,000  mu 

f.  2,000-3,000  mu 
g-  3,000-5,000  mu 
h*  5,000—8,400  mu 
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i.  Total  counties  and  cities 
(suburbs) 

j.  Xiangtan  County 

k.  Xiangxiang  County 

l.  Liling  County 

m.  Liuyang  County 

n.  Youxian  County 

o.  Chaling  County 

p.  Xiangtan  City 

q.  Pingjiang  County 

r.  Ningxiang  County 

s.  Taojiang  County 

t .  Shaoyang  County 

u.  Shaodong  County 
V.  Sbuangfeng  County 


w.  Lianyuan  County 
X.  Xinshao  County 

y.  Shaoyang  City 

z.  Lengshuij iang  City 

aa.  Hengyang  City 

ab.  Hengnan  County 

ac.  Hengyang  County 

ad.  Hengshan  County 

ae.  Hengdong  County 

af .  Qidong  County 

ag.  Changsha  County 

ah.  Changsha  suburbs 

ai.  Zhuzhou  County 

aj .  Zhuzhou  suburbs 

ak.  Total  for  whole  region 


Table  69.  Statistical  Table  Showing  Central  Hunan  Region  Tea  Output  in  1979 


(e)  ^  g 

(f)  88  jb 

(g)  ^  jb 

(h) 


Too  ~~  _ _ 

45.82  iS«5.97^a  yi>S.32^S  (j) 

15.9^  yg:2.96:ga  ^ti>2.o4:ga  a!ii!a2.74:ga  (h) 

xnt4.29:5'a  ®*2.27:ffa  _ 0;) 


Key: 

a. 

b. 

c. 

d. 

e. 

f. 

g- 

h. 

i. 

j. 

k. 

l. 


Particulars 
Output  (10,000  dan) 

Percent  of  whole  region  . 

Tea  counties  producing  more  than  20,000  dan  annually 

Whole  region 
Northwest  tract 
Northeast  tract 

South  central  tract  and  cities  (or  suburbs) 


8 

Taojiang,  110,000  danj  Lianyuan, 
Pingjiang,  29,600  dan;  Changsha, 
Shuangfeng,  42 j 900  dan;  Shaodong, 


59,700  dan;  Ningxiang,  53,200  dan 
20,400  dan;  Liuyang,  27,400  dan 
22,700  dan 


(3)  Rapid  development  of  citrus,  but  great  fluctuations. 

More  citrus  is  grown  in  this  region  than  any  other 

rates  are  high  and  occupy  a  leading  position  among  all  kinds  of  fruits. 

Citrus  growing  has  a  long  history  in  this  region,  and  quality  is  good.  More 
than  800  years  ago  (during  the  Northern  Song  period) ,  Shaoyang  City  was 
Srea^gJowiig  citrus  fruit.  Hengdong  County's  Guang  oranges  (honey  oranges) 
have  an  11.4  percent  sugar  content,  and  the  Guang  oranges  from  Baimzhou 
i^  thrsame  cLnty  have'a  12.7  percent  sugar  content.  More  than  40  years 
ago,  Shaoyang  introduced  Wenzhou  honey  tangerines,  and  after  many  years  of 
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luJcfanrJSrt';r;i»!:r  ^  '^-serme  ^th  abundant 

J  ^  amount  of  sweetness  and  tartness,  which  are  sold 

throughout  North  America.  Kumquats  from  Lluyang,  and  southern  tangerines 
from  Changsha  are  also  sold  in  some  European  countries!  tangerines 


Figure  37.  Showing  Distribution  of  Major  Citrus  Orchards  in  the  Central 

and  Eastern  Hunan  Agricultural  Region 


a.  Scale  1:2,000,000 

b.  Legend 

c.  Units:  mu  per  commune 

the  collation  of  1975  data.  Communes  less  than 
200  mu  in  area  have  not  been  included  in  the  figure. 

(4)  Slo»  Increaueu  in  cotton  and  oil,  and  a  amall  percantaga  o*  cash  crops. 


Cotton  and  rapeseed  are  the  region's  two  most 
though  they  have  developed  during  the  past  10 
slow  (Table  71). 


important  cash  crops,  and 
years,  development  has  been 
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Table  71.  Development  of  Cotton  and  Rapeseed  in  the  Central  Hunan  Region 


(a) 
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iffi  V. 

1  K  ) 

h  r 

IT 
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(Jr) 
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<Jf) 

OfS) 

(b)  W 

1  39.5 

39.8 

lo  •  <  3 

•  46.4 

36.7 

17.05 

56.9 

42.7 

24.3 

(c)  »  * 

n 

77.1 

52 

40.60 

53.5 

68.5 

36.6 

72.7 

66.7 

48.5 

48.5  175.09  89.1  165.97 


Particulars 

Cotton 

Rapeseed 


d.  Area  (10,000  mu) 

e.  Yields  per  mu  (jin) 

f.  Gross  output  (10,000  dan) 


This  table  shows  that  during  the  10-year  period  1965-1975,  cotton  yields 

increased  by  an  average  8,570  dan  annually,  Pf  incre!sL  in’ 

increases  of  2.9  jin  and  14.7  jin  per  mu  respectively. 

cotton  yields  per  unit  of  area  in  1979,  gross  output  was  less  than  in  1975 
afa  reLlt  of  reduction  in  the  growing  area.  The  area^planted  to  rapeseed 
was  increased,  and  yields  per  unit  of  area  also  rose. 

more  than  double  what  it  had  been  in  1975.  Tbe  region  s  cottonfields  a 
concentrated  mostly  in  three  tracts  as  follows:  (1)  The  tract  in  the  lower 
TeSfof  the  Xiang  Jiang  and  the  Zi  Shul.  -mis  is  the  or  cotton  growing 
area  in  the  region,  the  cottonfields  in  Taojiang,  Ningxiang,  Xiangtan, 
Xiangxiang,  Changsha,  and  Zhuzhou  accounting  for 

of  the  region’s  cottonfield  area.  Each  county  has  between  18,000  and  55, UUU 
mu  of  cotLnfields,  and  yields  range  from  40  to  85  per  mu.  ^J)  The 
Hengyang  and  Hengnan  County  tracts  in  the  middle  reaches  of  the  Xiang  Jiang. 
These  are  located  mostly  in  Hengyang  and  Hengnan  counties,  and  accounted  for 
17  percent  of  the  whole  region’s  cottonfield  area.  Cottonfields  in  each 
county  cover  more  than  30,000  mu,  and  yields  range  from  34  67  jin  per  mu. 

The  Lianshao  tract.  This  is  located  mostly  in  Shaoyang,  Shaodong, 
aS  Sh„lngfe;g  counties,  with  between  10,000  and  20,000  «  of 
L«Sldf ifSch  ooLty.  cottonfields  in  these 

13  percent  of  the  whole  region’s  cotton  growing  area,  but  yields  are  fairly 
L  ringing  frL  about  27  to  49  jin  per  mu.  In  addition,  df tonfields  may  be 
fllnd  iS  olher  counties  too,  most  of  them  about  10,000  to  20,000  mu  in  area 

and  producing  yields  of  about  30  jin  per  mu.  Rapeseed  is  found  mostly  along 

both^ shores  of  the  Xiang  Jiang  and  in  five  counties  of  Xiangdong  Prefecture. 
Most  rapeseed  is  grown  in  Changsha,  Wangcheng,  Xiangtan,  Hengyang,  Youxian, 

Ind  lelgnan  countlel  over  a  more  than  100,000  ^  area.  Ind-id^l 
othir  counties  haje  from  30,000  to  100,000  mu.  The  smallest  rapeseed  area 

is  in  the  west  where  each  county  has  fewer  than  20,000  mu.  Yields 

are  fairly  high  in  nine  counties  including  Xiangxiang  and  Liuyang,  as  well  as 
S  xIIlSl,lIaodong,  Shuangfang,  and  Pingjiang  most  «>*  t^^ing  ^e  t- 
than  100  jin  per  mu.  In  other  vast  areas,  yields  range  from  70  to  80  jin 
per  mu.  This^region’s  cotton  yields  per  unit  of  area  are  not  only  lower  than 
!n  the  northern  Hunan  agricultural  region,  but  are  f 
western  Hunan  agricultural  region.  Reasons  are  as  ^ollo^ws. 
prone  to  lack  of  water  and  drought  during  summer  and  fall.  In  addition. 
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cottonfields  are  spread  out,  and  during  the  summer  and  fall  high  temperature 
and  very  busy  seasons,  cotton  and  paddy  rice  often  vie  for  water,  for  the 
a  or  force,  and  for  fertilizer,  which  impairs  cotton  output.  Thus,  develop- 
production  in  this  region  requires  both  strengthening  cotton- 

cntraUzfpioductta!  to  help 

^OTerature°lo'^i*h?*^^'^'’”®  *  result  of  the  very  great  fluctuations  in 

temperature  in  this  region  at  the  onset  of  winter  and  the  continuously  over- 

cast  and  rainy  days  with  little  sunshine  during  the  beginning  of  spring  rape 

tier^hat  is  impaired  and  output  is  inconsistent  This,  vlrie- 

shttd^hp  winter,  strong,  and  cold  resistant 

earlv  as  posiibl  ^°a  °'^®’'''“tering.  Rape  should  also  be  sown  as 
90  w  possible  and  transplanted  early  (transplanting  best  being  done  before 

or  faSv  Srcrt^b^?  control  its  flowering  period  during  the  end  of  February 
or  early  March  to  help  increase  the  fruiting  rate  and  increase  yields.  In 

addition,  in  order  to  assure  high  yields  from  a  three  crop  systL,  varieties 
that  can  be  sown  late  and  ripen  early  should  be  selected. 

region’s  P^ncipal  hemp  crop,  but  it  is  grown  over  a  small  and 

cash^cronf  constitute  a  large  proportion  of 

currently  grown  on  a  16,700  mu  area  and  is  found  mostly 
in  five  counties  in  eastern  Hunan  (Table  72) .  ^ 

Table  72.  ^mie  Development  in  the  Whole  Region  and  in  Five  Counties  of 
Eastern  Hunan 
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a. 

Region  and  county 

h. 

b. 

Whole  region 

i. 

c. 

Including 

j* 

d. 

Pingj iang 

e. 

Liuyang 

k. 

f. 

Liling 

1. 

g- 

Youxian 

m. 

Chaling 

Total  for  five  counties 

Five  counties’  percentage  of  whole 

region 

Area  (mu) 

Yields  per  mu  (jin) 

Gross  output  (dan) 
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Several  years  ago  quite  a  bit  of  the  hemp  growing  area  was  converted  to  the 
erowing  of  paddy,  and  both  the  ramie  growing  area  and  ramie  output  declined 
sharnlv  The  1975  growing  area  was  two-thirds  less  than  in  1965,  and  gross 
'S  ielf  29  pLLt.  Ihe  drop  groateot  in  Lluyang  and  Younian  noun- 
tiS  Where  the  growing  area  declined  88  and  87  percent  respectively,  and 
output  dropped  64  and  55  percent  respectively.  Revival  and  development  has 

taken  place  in  recent  years. 

Though  production  of  mat  grass  takes  up  a  very  small  percent  of  the  cash  crop 
growing  area  in  this  region,  it  holds  a  prominent  position  in  the 
a  whole.  Not  only  is  Qldong  County  the  center  for  mat  grass  productio 
this  region,  but  also  a  major  production  area  for  the  province  as  a  whole. 

This  county  uses  21,800  mu  to  grow  mat  grass  which  is  62  percent  of  the  ma 
grass  growing  area  in  the  region,  and  it  produces  as  much  as  217 ,700  dan, 

Shich  is  63  percent  of  the  mat  grass  in  the  region.  Mostly  it  is  found  in  10 
communes  along  a  line  running  through  Hongqiao,  Guanshan,  and 
munes  to  the  south  of  Chengguan  in  the  county.  Frequently 
50  percent  of  the  county's  area  sown  and  output,  and  as  much  as  ab 

percent  in  some  years. 

other  cash  crops  grown  in  the  region  are  not  a  large  ' 

cial  total,  but  the  growing  of  peanuts,  sugarcane,  and  flue-cured  tobacco  is 
coJLntrL^d  in  this'regioL  Peanuts  are  grown  mostly  in  the  --tern  part 
of  the  region  in  Lianyuan,  Shaodong,  and  Shaoyang  counties  on  -  ®PPJ°^J 
mately  70,000  mu  growing  area  in  most  years.  This  is  between 
parcel  of  the  area  in  the  region,  and  output  i^J'^tween  40  and  45  percent 
of  the  total  for  the  region.  In  1979,  Lianyuan  County  planted  23,200  mu  to 
peanuts  for  an  output  of  45,600  dan,  or  yields  of  197  ]in  per  mu.  It  ^  the 
county  in  the  region  with  the  greatest  peanut  output  and  also  the  one  with 
the  highest  yields  per  unit  of  area. 
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P^oductior°''‘  and  Main  Avenues  of  Development  of  Agricultural 

In  view  of  its  natural  conditions,  development  of  this  region's  agricultural 

key  Mnr\Ttra?r''^^‘^  Tf guidance  of  a  program  of  "taking  grfin  as  the 
V!Li  ^  all-around  development  and  appropriate  centralization."  The 

a n I  i  ^  production  must  be  further  raised  so  that  more  grain 

SisMn^  assist  national  construction.  The  region  should  also  use  the 
rS  ro  consolidate  and  increase  tea  and  citrus  production 

and  to  take  firm  hold  on  cotton  yields  per  unit  of  area.  It  shLld  strive 
to  develop  oil-bearing  crops,  hemp,  vegetable  production,  and  aquatic 

sidfl"?  ’  sensible  arrangements  for  forestry  and  other  agricultural 

sideline  production.  It  should  make  major  efforts  in  the  operation  of 

SSng^cities^^^  production  bases  to  satisfy  needs  of  industrial  and 

To  Comprehensive  Control  of  Farmlands,  Soil,  Mountains,  and  Rivers 

To  Lay  a  Foundation  for  Sustained  Consistently  High  Yields 

Practice  has  demonstrated  that  comprehensive  control  of  farmlands,  soil 
mountains,  and  water  is  a  project  of  vital  and  lasting  importanc^fo^wlth- 

It^must\rr’^^J  developing  socialist  agricultural  production. 

It  must  be  treated  as  a  matter  of  paramount  importance  in  agricultLe. 

construction  of  water  conservancy  at  the  Shaoshan  irriga- 

effort  from  beginning  to  end  to  bring  under  control 
armland  soil  and  mountain  waters  throughout  the  entire  irrigation  area 
thereby  laying  a  fine  foundation  for  rational  use  of  the  irrfgatiL  are^s 

resuirorseJLaf  development  of  agricultural  production.  As  a 

1  min-tnn  construction  throughout  the  irrigation  area,  nearly 

llion  mu  of  farmland  in  Xiangtan,  Xiangxiang,  Ningxiang,  Wangcheng  and 

I9S  Jpf  ^  Sraln  yields  rose  from  480  jin  per  mu  in 

^973’  °^^he  irrigation  area,  to  800  jin  ii  1970.  Since 

IS  nnn^  ^  consistently  exceeded  1,000  jin  per  mu.  In  addition 

wasteland  hL  ^  developed;  more  than  50,000  mu  of 

fieldiv  anflSronn  ’'h  I  (including  4,000  mu  of  hew  paddy- 

lito  forP^rf  100,000  mu  have  been  afforested,  and  certain  areas  have  grown 
into  forests.  Tea  plantations  have  begun  picking,  and  farming  forestrv 
animal  husbandry,  sideline  occupations  and  fisheries,  as  well  Ls  water  ’ 
transportation  and  electric  power  generation  have  all  developed  substantially 
tom  actions  taken  were  the  following:  Simultaneous  with  buLding  waSr 
nservancy  projects  was  the  harnessing  and  use  of  existing  farmlands  and  of 
for  cultivation  aa  dictated  by  the  type  »d  SSct«  of 
.  ?  dually  nurturing  the  soil,  and  institution  of  garden  style  farm- 

warpi-  drainage  ditch  systems  were  built  as  part  of  farmland 

water  conservancy  facilities,  so  that  fields  would  not  be  inundated  wJ^r 
floodwaters,  mountain  waters  would  not  enter  fields,  fertilizer  and  water 
would  not  leave  fields,  irrigation  water  would  not  go  from  onff Sid  S 
another,  ground  water  would  be  drained  from  fields,  and  soil,  fertilizer 
and  temperature  would  be  preserved  so  that  crops  would  grow  and  develop.’ 
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Barren  mountains  and  sparse  woods  were  afforested  and  closed  off  so  forests 
could  grow,  and  erosion  was  brought  under  control.  In  places  where  eros 
was  serious,  a  combination  of  engineering  and  biological  measures  were  used 
to  hold  silt  on  the  mountains  and  greatly  reduce  erosion  damage  to  produc¬ 
tion.  It  is  obvious  from  the  success  gained  at  the  Shaoshan  irrigation  area 
that  comprehensive  tackling  of  farmland  soil  and  mountain  waters  is  an 
important  way  in  which  both  to  transform  nature  and  to  develop  large  scale 
socialist  agriculture  more,  faster,  better,  and  more  economically. 

During  the  past  more  than  20  years,  the  whole  region  has  done  a  large  amount 
of  work  in  building  water  conservancy,  improving  the  soil,  and  harnessing 
the  mountains,  with  varying  degrees  of  progress  and  achievements.  Neverthe¬ 
less,  development  remains  unbalanced,  and  this  hurts  rapid  increase  in 
production.  Thus,  it  is  necessary  to  proceed  from  requirements  for  large- 
scale  socialist  agriculture  to  carry  out  a  planned,  step-by-step,  co^re- 
hensive  harnessing  of  farmland  soil  and  mountain  waters  throughout  the 
region.  During  the  near  future,  it  is  necessary  to  strengthen  actions  in 
the  following  several  regards: 

(1)  Improvement  of  Water  Conservancy  Conditions,  and  Expansion  of  Farmland 
Able  To  Guarantee  a  Harvest  Despite  Drought  or  Waterlogging 

Today  83.6  percent  of  the  paddyfield  area  is  able  to  produce  a  harvest 
despite  drought  or  waterlogging.  This  amounts  to  only  0.69  mu  per  capita 
of  agricultural  population.  The  other  16.4  percent  has  not  reached 
standard  of  being  able  to  deliver  a  harvest  despite  drought  or  waterlogging 
(Figure  40) ,  and  more  than  90  percent  of  drylands  lack  water  conservancy 
facilities.  Furthermore,  development  has  been  very  uneven  (Figure  37).  in 
the  Lianyuan-Shaoyang  area,  even  though  the  farmland  capable  of  delj^vering 
a  crop  despite  drought  or  waterlogging  is  more  than  80  percent  of  the  total 
farmland  area  (as  in  Shaodong  County) ,  the  population  is  large  relative  to 
the  amount  of  farmland,  farmland  averaging  only  0.5  mu  per  capita.  In  addi 
tion  some  water  conservancy  facilities  have  yet  to  meet  design  requirements. 
Consequently,  continued  strengthening  of  the  building  of  water  conservancy 
and  expansion  of  the  area  that  can  deliver  a  crop  despite  drought  or  water¬ 
logging  remains  an  important  way  to  do  a  good  job  of  farmland  capital  con¬ 
struction. 

(1)  Active  promotion  of  Qianjin  Reservoir  experiences;  consolidation  and 
improvement  of  the  capabilities  of  existing  water  conservancy  facilities; 
full  tapping  of  potential;  and  expansion  of  the  area  benefited.  As  a  result 
of  many  years  of  practice,  the  Qianjin  Reservoir  in  Shuangfeng  County  has 
produced  a  body  of  fairly  complete  experiences  in  doing  a  good  job  of  stor 
ing  water,  managing  water,  and  using  water  for  sustained  increases  in  yields, 
and  the  irrigated  area  is  75  percent  greater  than  originally  designed.  Since 
1967,  grain  yields  have  been  more  than  1,000  jin  per  mu  year  after  year. 

The  major  actions  taken  were  as  follows: 

Building  mountain  ponds,  reservoirs,  and  dammed  rivers  to  the  maximum  extent 
possible  within  the  irrigation  area  to  store  rain  water  in  the  irrigation 
area,  to  lift  river  water,  and  to  bring  ground  water  to  the  surface.  This 
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fully  tapped  water  resources  and  increased  the  amount  of  water  stored,  the 
ui  ding  of  rese^oirs  serving  as  a  mainstay,  with  ponds  and  dammed  rivers 
acting  as  a  foundation  in  the  "growing  of  a  vine  that  bears  fruit,"  and  an 
irription  and  drainage  network  that  operates  smoothly.  The  qtaalitv  of 

leakage  to  the  maximum  extent 

J  supplied  promptly  to  insure  irrigation 

of  crops  grown  and  requirements  for  water  during  their  growing  period,  and 
stribution  of  rainfall.  Some  places  in  the  region,  particularly  places 
mountains  and  hills,  might  promote  this  experience  and  LL  full 

conditions  to  increase  the  building  of  moun¬ 
tain  ponds  and  ditches  around  mountains,  do  a  good  job  of  equipping  projects 

conservancy  facilities  to  naL  the  t^st'of  Wn^ 
vine  that  bears  fruit,  show  good  performance  in  scientific  management  and 

capabilities’  but  existing  water  conservancy  facility 

i’  ^  irrigation  benefits.  This  would  also  play  a 

^ought^  eliminating  dead  spots  that  cannot  be  irrigated  during^ 


Figure  40.  Map  Showing  Distribution  of  Paddyfields  in  the  Central  and 

Eastern  Hunan  Agricultural  Region  Able  To  Produce  a  Crop  Despite 
Drought  or  Waterlogging 
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Key: 


a.  Scale:  1:2,000,000  e.  0.6-0. 7  mu  per  capita 

b  Legend  f-  0-5-0. 6  mu  per  capita 

c!  More  than  0.8  mu  per  capita  g.  More  than  0.5  mu  per  capita  _ 

d.  0.7-0. 8  mu  per  capita  h.  Not  including  cities  and  suburbs 

(2)  Increased  building  of  water  conservancy  facilities  and  expansion  of 
farmland  able  to  deliver  a  guaranteed  crop.  Despite  the  copious  ^in  a 
in  the  region,  seasonal  distribution  of  rainfall  is  unbalanced.  Thus  it  is 
necessary  to  do  a  good  job  of  impounding  surface  water  as 
full  use  of  water  resources  in  the  Xiang  Jiang,  the  Zi  Shui,  „ 

tributaries.  The  region  has  many  downlands,  and  the  region  from  Lianyuan  to 
StooySgrin  particular,  does  not  greatly  vary  in  height  The  concentrated 
«LLl!  area  la  email,  and  not  many  places  are  suitable  for  the  construction 
of  large  reservoirs.  Most  of  the  farmland  not  presently  served  by  water 
conservancy  projects  is  alluvial  fields,  fields  along  rivers,  and  alluvial 
branch  fields  [5897  1479  3944].  Future  clearing  of  wasteland  to  expand  the 
farmland  area  will  also  develop  in  the  direction  of  the  domlands,  thus  the 
main  road  for  improving  water  conservancy  conditions  in  this  region  must  ^ 
^Sve  pursuit  7f  a  program  of  "taking  the  small  scale  as  the  key  link,  with 
more  construction  of  mountain  ponds  and  small  reservoirs.  At  the  same  time, 
places  having  requisite  conditions  should  be  selected  for  the  building  of  a 
group  of  mainstay  projects  in  order  to  combine  the  larp,  the  medium,  and  t 
small  make  fullest  use  of  surface  water,  and  give  marimum  attention 
toeJ^p^nt  of  ground  water.  Storage,  extraction,  and  lifting 
be  linked  for  early  realization  of  1  mu  per  capita  of  farmland  able  to  deliv 
a  harvest  despite  drought  or  waterlogging  to  fundamentally  solve  the  wa  er 
conservancy  problem  in  this  region. 

There  are  23  sites  in  the  region  suitable  for  the  building  of  new  or  e^an- 
sion  of  old  major  large  and  medium  size  water  conservancy  projects  (mostly 
medium  size  projects).  Once  these  projects  have  ^  ^ 

million  mu  of  farmland  in  the  region  will  be  better  able  to  withstand 
drought.  For  example,  once  it  has  been  built,  the  planned 

conservancy  project  (in  southern  Xinning  County)  will  "^00  kilo 

watts  of  electricity,  and  it  will  be  able  to  irrigate  3.46  million  mu  of 
farmland  and  increase  by  540,000  mu  the  amount  of  cultivated 
360,000  mu  of  wasteland  that  will  be  cleared  to  make  fields)  in  11  counties 
(and  cities)  to  the  east  of  the  Zi  Shui  and  in  the  hill  region  Jengyang 
and  Shaoyang  northwest  of  the  Xiang  Jiang.  It  will  also  be  possible  to  link 
it  with  othL  water  conservancy  facilities  in  the  region  to  form  a  complete 
irrigation  system.  It  will  play  an  extremely  major  role  m  changing  the 
drought  situation  in  Hengyang  and  Shaoyang  prefectures. 

(3)  Change  of  open  ditches  to  covered  ditches,  and  change  from  ditch  irriga¬ 
tion  to  spray  irrigation: 

Today,  most  of  the  region’s  water  conservancy  and  irrigation  ditches  are  open 
ditches  used  for  ditch  irrigation.  Since  the  period  when  water 
during  summer  and  fall  is  precisely  the  high  tei^erature  season  when  evapora¬ 
tion  greatly  exceeds  the  amount  of  rainfall,  and  since  a  certain  amount  of 
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fun  water  occurs  from  the  ditches  that  carry  water 

J J  Thus,  simultaneous  with  imprLement’ 

evaporation  f  reducing  the  amoun?  ot 

water!  leakage  of  water  to  achieve  rational  use  and  conservation  of 

(2)  Improvement  of  Field  Soil  and  Nurturing  the  Soil 

(1)  Major  actions  in  nurturing  soil  and  improving  paddyfields:  A  soil 

soil  Sv  ?  factor  preventing  increased  yields  from  paddyfield 
1  today  is  increase  in  the  ground  water  table,  with  an  Increase  in  the 

nit!o!r®^  f  paddyfields  exhibiting  a  ferrous  reaction.  Quick  acting 
nitrogen,  phosphate,  and  potash  is  everywhere  insufficient  The  cultivated 
horizon  of  the  poll  le  shallow,  and  the  soil  tends  to  be  heavJ^^lS  0^ 

fIrtillS  necessary:  (1)  Increased  usi  of  organic 

fields"  manure,  promotion  of  the  "three  nurtures  of 

iieids  u.e.,  growing  green  manure  so  the  fields  nurture  the  fields 
collecting  barnyard  manure  so  that  livestock  serve  to  nurture  the  fields 
and  collecting  mud  fertilizer  so  that  compost  pits  nurture  the  fields)  ’ 
steady  increase  in  the  soil's  organic  content,  increase  of  the  soil's 

ylavs  of  ln!re2r’  P^°®°tion  of  sustained  high  crop  yields.  After  many 

Lddvfifldr!r^r^°’'®^''''‘'  maturation  on  1,006  mu  of 

paddyfields  at  the  Hengyang  Prefecture  Institute  of  Agricultural  Sciences 

pa  dy  yields  increased  from  430  jin  per  mu  in  1951  to  1,270  jin  in  1966  ’ 
were  higher  t^n  1,600  jin  in  1973,  and  reached  1,770  jin  in  1976.  (2)  Dig¬ 

ging  deep  drainage  ditches  to  lower  the  ground  water  table  and  get  rid  of  ^ 

fe«m  r  fw""  '•-t  the  soll“  ^acer! 

Uo“irrraS;J?  “c  transformed  to  help  crop  growth.  (3)  Instlk- 

ine  th!  L!!!! T  1  f  i^otation  with  fall  plowing  and  winter  sow- 

f-  f  r  .  nurture.  Proper  deepening  of  the 

cultivated  horizon  and  steady  increase  in  fertility.  (4)  Mixing  in  of  sand 

a  teadjust  the  sand  to  clay  ratio  and  impLve  soil  quality  so  ISt 
ventUated!\„rirabsort‘L«.'°‘^^”  temperature,  to  be 

actions  for  nurturing  the  soil  and  improving  drylands:  Most  of  the 

of  ini  r  '5"“  n  ^tom  red  soil  aL  pui^Wollfaid 

!^ff  K  ^  on  Slopes  where  water,  soil,  and  fertilizer  easily  run 

red  sSl  slopS’'w?tr!  1*7  f  taken  by  units  concerned  of  reclaimed 

lit  m!  T=  ^  ^  gradient  show  more  than  5,000  jin  of  soil 

per  mu  is  washed  away  annually,  with  large  quantities  of  organic  matterand 
nutrients  being  carried  off  in  the  water.  In  view  of  this  ,^Srmrira!t ions 

land^Z^fh^!%i°^’^  follows:  (1)  Building  terraced  fields  and  terraced 

^  ,1  ^  ^  cultivated  land  takes  the  place  of  sloped  cultivated  land 

to  cut  down  on  surface  runoff  and  present  scouring  of  the  soil  in  order  to 
conserve  water,  soil,  and  fertilizer.  (2)  Deep  plowing  to  nurture  a  thick 
^ture  soil  horizon  to  help  the  soil  hold  wate?  Ld  coLerve  waSr  L  tJat 
the  crops  root  systems  can  spread  out.  (3)  Increased  fertilization  with 


208 


organic  fertilizer  and  intercropping  of  green  manure  to  increase  the  soil  s 
organic  matter  and  increase  soil  nutrients.  (4)  Appropriately  apply 
chemical  fertilizer,  replenish  the  soil's  nutrients.  (5)  Open  up  water 
sources,  increase  irrigation  facilities,  and  heighten  the  soil  s  capability 
to  resist  drought. 


(3)  Development  of  hill  areas  requires  rational  crop  patterns  plus  a  com¬ 
bination  of  soil  improvement,  conservation  of  water  and  soil,  and  afforesta' 
tion. 


Hill  slopes  are  steep  throughout  the  region,  and  thickness  of  the  soil  layer 
and  extent  of  vegetation  cover  varies.  General  methods  must  be  suited  to 
specific  circumstances  to  use  hillsides  in  a  rational  way,  with  standards 
set  for  different  slopes.  (1)  Places  having  a  gradient  of  less  than  15 
degrees  may  develop  hillsides  for  cultivated  land.  They  may  make  a  change 
to  paddyfields  where  water  for  irrigation  exists,  and  nurture  the  soil. 

(2)  On  slopes  with  a  15-25  degree  gradient  terraced  fields  or  terraced 
land  should  be  built  to  prevent  scouring  by  soil  and  water.  Economic 
forests  and  crop  bases  may  also  be  built  for  the  growing  of  tea,  fruit 
trees,  tea  oil,  and  some  cash  crops.  (3)  In  hill  and  low  mountain  areas 
with  a  gradient  greater  than  25  degrees  the  land  should  be  afforested. 

Places  having  a  thick  soil  layer  may  plant  economic  woods  containing  tea  oil 
plants  and  nan  bamboo.  Where  the  soil  layer  is  thin,  timber  forests,  fire¬ 
wood  forests,  fertilizer  forests,  fodder  forests,  and  forests  that  conserve 
soil  and  water  should  be  grown.  Mountains  should  be  closed  off  so  the 
forests  can  develop  in  order  to  conserve  soil  and  water  as  to  solve 

the  fairly  severe  shortage  in  some  areas  of  the  "four  materials  (timber, 
fuel,  fodder,  and  fertilizer). 

2.  Expansion  of  Fertilizer  Sources  and  Development  of  Hog  Raising  in  Order 
To  Provide  More  Organic  Fertilizer  for  Agricultural  Use 


Fertilizer  is  plant  food.  Improvement  in  farm  crop  yields  per  unit  of  area 
and  increase  in  the  multiple  cropping  index  within  the  region  (such  as  _ 
promotion  of  a  triple-cropping  system) ,  have  posed  ever  increasing  require¬ 
ments  for  fertilizer.  A  1974  survey  of  17  early  paddy  production  units  and 
10  late  paddy  production  units  conducted  by  the  Xiangtan  Prefecture  Agri¬ 
culture  Bureau  (Table  73)  showed  a  need  for  increased  fertilization  to  get 
high  yields.  In  1979,  the  average  amount  of  fertilizer  used  throughout  the 
region  was  170  jin  per  mu  of  cultivated  land  of  which  97  jin  was  nitrogenous 
fertilizer.  For  each  mu  of  land,  0.91  hogs  were  raised,  and  the  green 
manure  area  was  about  70  percent  of  the  paddyfield  area;  however,  yields 
averaged  only  about  20  dan  per  mu.  This  was  not  enough  fertilizer.  There¬ 
fore,  a  buildup  of  fertilizer  and  increase  in  the  amount  of  fertilization 
is  an  important  way  in  which  to  win  all-around  yield  increases.^  It  is 
necessary  to  increase  the  amount  of  chemical  fertilizer  used  while  at  the 
same  time  broadening  the  sources  of  manure  through  vigorous  development  of 
hog  raising  and  accumulation  of  manure,  and  finding  other  sources  of  manure 

as  well. 
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(1) 

(^t9U.4W) 


a.  Double  crop  paddy  area  (mu) 

b.  Average  paddy  yields  per  mu  (jin) 

c.  Kinds  of  fertilizer 

d.  Green  manure  and  fresh  grass  (dan) 

e.  Mud  fertilizer  (dan) 

f.  Human  and  animal  dung  (dan) 

g.  Ash  fertilizer  (dan) 

h.  Nitrogenous  chemical  fertilizer  (converted  to  standard  ammonium 
carbonate)  (jin) 

i.  Phosphate  fertilizer  (jin) 

j.  Average  number  of  hogs  raised  per  mu  (head) 

k.  Early  paddy  in  17  units  (a  total  of  5,183  mu) 

l.  Late  paddy  in  10  units  (a  total  of  944.4  mu) 

rbL  of  hog  raising,  increase  in  number  of  hogs  fed 

throughout  the  year,  and  guaranteeing  crop  fertilizer  needs. 

Though  a  substantial  number  of  hogs  are  grown  throughout  the  region  at  the 

of  hogs  in  inventory  is  relatively  small  at  only  0.49  head  per  mu,  a  number 

fertilizer  needs  promptly.  In  order  to  be  able  to 
crops  with  adequate  organic  fertilizer,  the  number  of  hogs  being 
raised  will  have  to  be  increased  to  the  point  that  the  number  in  invenLry 

all  between  1  and  1.5  head  per  mu  if  crop  fertilizer  needs  in 

all  seasons  are  to  be  satisfied# 

Green  manure  is  a  major 

ource  of  fertilizer  for  early  paddy  production  in  this  region;  howevL 
quite  a  few  communes  and  brigades  have  yet  to  meet  the  requirement  of  1 ’mu 

of  Srthr^r"'  With  eKpaLLr 

of  the  three  crop  farming  area,  the  area  devoted  to  the  growing  of  green 

manure  will  correspondingly  decline;  thus  rapid  increase  in  green  manure 
yields  per  unit  will  become  even  more  important.  According  to  the  experi¬ 
ences  of  communes  and  brigades  that  have  produced  more  than  5,oSo  ji^er 

sow^  importance  is  proper  increase  in  the  amount 

DhosnhaJp  f  ditches  to  drain  away  water,  application  of 

phosphate  fertilizer,  and  proper  side  dressings  of  fertilizer  so  that  small 
a-ounts  of  fertilizer  help  along  the  large  applications  of  lertuS^. 
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Experiences  with  high  yields  of  green  manure  should  be  actively  promoted  to 
achieve  1  mu  of  green  manure  to  fertilize  between  2  and  3  mu  of  fields. 

(3)  Full  use  of  water  surfaces  to  develop  aquatic  fertilizer.  If  ponds 
and  streams  are  used  to  grow  water  hyacinths,  water  cabbage,  and 
althermanthera  philoxeroides,  not  only  will  they  provide  a  direct  source  of 
fertilizer,  but  they  will  supply  fodder  for  hogs  and  the  production  of  hog 
manure.  Experiences  outside  the  region  show  that  for  every  mu  of  water 
hyacinths,  water  cabbage,  or  althermanthera  philoxeroides  grown,  the  base 
fertilizer  needs  of  5  mu  of  late  paddyfields  can  be  met,  and  the  green 
fodder  needs  of  15  head  of  hogs  can  be  supplied. 

In  addition,  everywhere  in  the  region  are  numerous  raw  materials  for  the 
production  of  humic  acid  fertilizer.  Full  use  of  these  resources  for  large 
scale  making  of  humic  acid  fertilizer  is  also  an  important  way  in  which  this 
region  can  increase  its  source  of  fertilizer- 

Collecting  fertilizer,  making  fertilizer,  conserving  fertilizer,  and  spread¬ 
ing  fertilizer  are  four  major  interdependent  links  in  solving  the  fertilizer 
problem.  None  may  be  omitted.  For  this  reason,  once  much  fertilizer  is 
accumulated,  quality  should  be  upgraded,  and  increasing  attention  should  be 
given  conservation  and  rational  application  of  fertilizer. 

3.  Proper  Expansion  of  Rotational  Cropping  of  Rice-Rice-Rape,  Rice-Rice- 
Fodders  (or  Rice  and  Fodder  Including  Pulse  Fodder ,  Corn  and  Soybeans  Used 
as  Fodder,  or  Gaoliang  Used  as  Fodder),  and  Rice-Rice-Green  Manure 

Suitable  expansion  of  the  rotational  growing  of  rice-rice-rape  and  rice- 
rice-green  manure,  and  a  small  amount  of  trial  rotation  of  rice-rape-rice, 
and  fodder  plus  double  cropped  rice.  The  advantaps  of  these  methods  are 
as  follows:  First,  outputs  of  grain,  meat,  and  oil  may  be  increased. 

Second,  they  help  link  grain  and  oil,  help  link  farming  and  animal  hus¬ 
bandry,  and  help  link  use  of  the  soil  and  nurture  of  the  soil.  They  can 
gradually  change  the  longstanding  situation  in  the  province  of  it  not  being 
economically  worthwhile  to  use  rice  with  its  fairly  low  protein  content  as 
livestock  feed,  using  instead  oil  cake,  corn,  gaoliang,  bean  residues,  and 
bean  cake,  which  are  of  high  food  value  as  livestock  feed,  to  help  advance 
development  of  the  livestock  industry.  Development  of  the  livestock  industry 
can,  in  turn,  help  mankind  with  the  problem  of  being  unable  to  use  stalks, 
stems,  leaves,  and  husks  directly,  having  livestock  convert  them  into  meat, 
milk,  hides,  and  hair,  and  obtain  a  large  quantity  of  organic  fertilizer  as 
well.  It  can  also  avoid  the  drawback  of  soil  gleying  to  which  the  growing 
of  double  crops  of  rice  and  green  manure  gives  rise. 

4.  Efforts  To  Create  Conditions  for  Gradual  Mechanization  of  Agriculture 

The  pace  of  progress  in  agricultural  mechanization  has  quickened  over  What 
it  had  formerly  been.  For  example,  the  total  number  of  tractors  in  1975  was 
83.4  percent  larger  than  in  1973,  and  total  horsepower  increased  57.3  per¬ 
cent,  including  an  almost  doubling  in  Youxian  and  Shaodong  counties.  In 
addition,  varying  degrees  of  development  were  scored  in  the  mechanization  or 
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semi-mechanization  of  hauling,  drainage  and  irrigation,  processing  of  agri¬ 
cultural  sideline  products,  and  plant  protection.  By  1979,  mechanized 
power  used  in  agriculture  throughout  the  region  had  increased  to  2,413,700 
horsepower,  including  30,700  tractors  with  a  horsepower  of  457,600  horse¬ 
power  (including  24,900  hand  tractors  with  254,000  horsepower),  a  1.3  and 

1.7  fold  respective  increase  over  1975.  In  the  field  of  farm  machinery 
repair,  each  county  set  up  farm  machinery  repair  plants.  Numerous  communes 
and  brigades  started  to  operate  farm  machinery  stations  for  the  formation  of 
a  farm  machinery  building  and  repair  network.  Not  only  were  they  able  to 
repair  all  sorts  of  farm  machinery  and  equipment,  but  they  were  also  able  to 
build  paddyfield  machine  plowing  boats  suited  to  fairly  small  areas,  creating 
fine  conditions  for  hastening  the  mechanized  farming  of  paddyfields.  In 
addition,  some  counties,  communes,  and  production  brigades  substantially 
mechanized  or  semi-mechanized  threshing,  processing  of  agricultural  sideline 
products,  plant  protection,  and  long  distance  hauling,  and  they  also  made 
advances  in  the  mechanization  of  drainage  and  irrigation.  However,  the  level 
of  mechanization  for  the  region  as  a  whole  is  not  high,  and  development  is 
uneven  (Table  74).  ^  ^ 


Table  74.  Statistical  Table  on  1979  Level  of  Mechanized  Farming  for  the 
Region  as  a  Whole  and  for  Four  Counties 


(k) 

(l) 

(m) 

(n) 

(o) 

Key; 

a.  Particulars 

b.  Total  machine  power  used  in  agriculture 

c.  Including  machine  tillage  (large,  medium,  and  small  tractors, 
machine  cultivators,  and  power  boats) 

d*  Total  (horsepower) 

e.  Average  amount  of  cultivated  land  per  horsepower  (mu) 

f.  Total  (numbers  of  equipment /horsepower) 

g.  Average  amount  of  cultivated  land  area  per  horsepower  (mu) 

h.  Actual  mechanized  plowing  (or  harrowing) 

i.  Area  (10,000  mu) 

j.  Percent  of  cultivated  land  area  (%) 

k.  Whole  region 

l.  Youxian  County 

m.  Shaoyang  County 

n.  Ningxiang  County 

o.  Hengnan  County 
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The  whole  region's  cultivated  land  area  per  average  horsepower  of  machine 
tillage  is  still  fairly  large,  and  the  actual  machine-cultivated  area  is 
only  29.8  percent  of  the  total  cultivated  land  area.  Youxian  and  Shaoyang 
counties  are  at  opposite  ends  of  the  scale,  and  a  gap  exists  between  Hengnan 
and  Ningxiang  counties  as  well.  Thus,  promotion  of  balanced  development  must 
go  hand  in  hand  with  development  of  agricultural  mechanization. 

In  order  to  bring  about  gradual  agricultural  mechanization  of  the  region,  a 
policy  of  "taking  regions  as  the  key  link  in  farm  machine  manufacture,  taking 
medium  and  small  farm  machines  as  the  key  link,  and  taking  farm  machinery 
purchases  by  the  collective  economy  as  the  key  link"  must  be  followed,  and 
the  principle  of  "taking  the  needs  of  agriculture  as  most  pressing,  most 
outstanding  results  in  increased  yields ,  and  maximum  benefit  in  reducing  the 
strenuousness  of  labor"  must  be  used.  The  region's  natural  conditions  must 
be  linked  to  the  nature  of  production,  and  research  and  development  of  vari¬ 
ous  kinds  of  farm  machines  suited  to  rice,  tea,  and  hog  production  must  be 
accelerated;  (1)  Virtually  the  entire  region  has  instituted  the  growing  of 
two  crops  of  rice,  and  this  is  also  a  region  that  has  emphasized  the  growing 
of  hybrid  late  rice.  During  the  "double  rush"  season  [the  two  times  each 
year  when  one  crop  must  be  harvested  while  another  is  being  planted] ,  compe¬ 
tition  for  time  and  labor  is  particularly  prominent.  Thus,  further  improve¬ 
ment,  research  and  development,  and  promotion  of  harvesting  and  transplanting 
machines  play  an  important  role  in  winning  bumper  harvests  from  double  crop¬ 
ping  of  rice.  (2)  Tea  plantations  have  developed  rapidly  in  the  region,  and 
the  growing  of  both  grain  and  tea  has  placed  conflicting  demands  on  the  work¬ 
force.  Thus,  research,  development,  and  promotion  of  tea  picking  and  tea 
processing  machinery  is  one  key  to  the  promotion  of  both  grain  and  tea  pro¬ 
duction.  (3)  This  region's  level  of  production  centering  around  grain  and 
hogs  is  fairly  high,  and  grain  and  hog  production  complement  each  other. 

They  depend  on  development  of  the  mechanization  of  animal  husbandry ,  and 
manufacture  and  spread  of  livestock  feed  processing  machinery  is  particu¬ 
larly  important.  (4)  Areas  of  economic  diversification  have  gradually 
Increased  and  spread,  and  the  demand  for  multiple  purpose  machines  is  also 
fairly  urgent.  There  is  need  to  strengthen  research,  development,  and 
promotion  of  farm  machines  and  equipment  that  can  be  used  in  multiple  ways. 

5.  Good  Operation  of  Commune  and  Brigade  Enterprises  To  Advance  Development 
of  Agriculture 

Commune  and  brigade  enterprises  have  developed  very  greatly  during  the  past 
several  years.  Figured  in  terms  of  average  for  the  agricultural  population, 
commune  and  brigade  enterprise  earnings  for  the  region  in  1979  were  87.70 
yuan  per  capita,  and  gross  income  was  approximately  52.1  percent^of  the  total 
for  the  province  as  a  whole,  placing  it  first  among  the  province's  four 
major  agricultural  regions.  Cities  and  counties  in  \dilch  earnings  from 
commune  and  brigade  enterprises  totaled  more  than  40  percent  of  the  total 
derived  from  production  teams,  production  brigades,  and  communes  included 
Changsha,  Xiangtan,  Zhuzhou,  Hengyang,  Shaoyang,  Lengshuij iang ,  and  Shudi 
cities  (and  suburbs),  and  Wangcheng,  Liling,  Shaodong,  and  Lianyuan  counties. 
In  addition  to  six  of  the  cities  (or  suburbs)  in  which  earnings  from  commune 
and  brigade  operated  enterprises  reached  between  51  and  68  percent  of  total 
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earnings,  Wangcheng  County  was  most  outstanding  with  such  earnings  amounting 
o  ^  percent  of  the  total  from  the  tri-level  commune  organization.  Total 
earnings  from  commune  and  brigade  enterprises  in  Liuyang  and  Shaodong  coun¬ 
ties  were  more  than  100  million  yuan.  Lujiang  Commune  in  Liling  County,  and 
Jingang  Commune  in  Liuyang  County  had  earnings  of  almost  10  million  yuan  from 
conmiune  enterprises.  Secondly,  this  region's  commune  and  brigade  enter- 
prises  are  involved  in  a  fairly  large  number  of  sectors,  and  their  operations 
are  fairly  broad  in  scope.  In  addition  to  the  farming  industry  and  the 
breeding  industry  in  agriculture,  making  of  chemical  fertilizer  and  pesti¬ 
cides,  manufacture  and  repair  of  farm  machines,  making  of  electro-mechanical 
devices  used  in  agriculture,  and  processing  of  agricultural  sideline  products, 

tllh  A  serve  agriculture,  it  is  also  necessary  to  suit  general 

methods  to  specific  circumstances  to  set  up  excavation,  building  materials, 
ceramic  and  porcelain,  embroidering,  firecracker,  and  hauling  companies,  and 
o  produce  a  certain  quantity  of  processed  raw  materials  and  agricultural 
sideline  products  to  supply  the  country’s  needs.  For  example,  Liling  County’s 
porcelains,  and  Liuyang  s  firecrackers  are  renowned  at  home  and  abroad.  The 
sale  abroad  of  large  quantities  has  increased  the  country’s  foreign  exchange 
holdings.  Development  of  commune  and  brigade  enterprises  has  played  a  very 
great  role  in  agricultural  production,  in  strengthening  the  collective 

economy,  and  in  hastening  the  modernization  of  agriculture  manifested  in  the 
tollowing  three  ways: 

(1)  Capital  accumulation  to  set  the  stage  for  agricultural  mechanization: 
Capital  accumulations  by  commune  and  brigade  enterprises  are  fairly  concen¬ 
trated  and  large  in  quantity.  In  addition  to  being  used  for  the  expansion 
of  reproduction,  this  capital  may  also  be  used  to  do  things  that  production 
teams  lack  the  power  to  do,  to  buy  large  farm  machines,  and  to  build  water 
conservancy  projects.  Commune  and  brigade  enterprises  in  Shaodong  County, 
for  exa^le,  accumulated  more  than  30  million  yuan  over  the  years,  one- 
ird  of  which  was  used  to  buy  additional  farm  machines  and  for  farmland 
capital  construction.  Huju  Commune  in  Chaling  County  used  commune  and 
ripde  enterprise  capital  accumulations  to  build  23  water  conservancy  pro- 

10  electric  powered  drainage  and  irrigation  stations,  one  small  hydro- 
power  station,  and  to  buy  two  motor  vehicles  and  10  large  and  small  tractors, 
as  well  as  more  than  500  threshing  and  agricultural  sideline  product 
processing  machines.  The  farmland  area  able  to  insure  a  crop  despite  drought 
or  waterlogpng  rose  from  the  former  60  percent  to  93  percent.  Progress  in 
aS^ln^br2dth°'*^^^^^^*^^°'^  quickened,  advancing  production  steadily  in  depth 

of  some  of  the  means  of  agricultural  production  to  promote 
o  agricultural  mechanization:  All  the  communes  and  brigades  in 
Shaodong  County  started  to  operate  farm  machinery  plants  and  repair  sites 
t°  ^  complete  farm  machinery  repair  and  manufacturing  network. 

In  addition  to  being  responsible  for  the  repair  of  medium  and  small  farm 
machinery  and  equipment,  they  produced  more  than  21  million  parts  of  14 
different  kinds  of  farm  machines.  Relying  on  its  industry,  in  1976,  this 
same  county  organized  commune-operated  enterprises  to  participate  in  and 
17^  diesel  engine  plant  with  an  annual  capacity  to  turn  out  5,000  Ifodel 
175  diesel  engines  to  provide  power  for  farm  machines.  In  addition. 
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Xiangtan,  Liuyang,  and  Youxian  counties  produced  some  native  pesticides, 
powdered  phosphate,  ammonium  humic  acid,  and  agricultural  lime.  This 
lightened  the  country’s  load  and  promoted  development  of  production. 

(3)  Training  of  technical  forces  for  agricultural  mechanization:  Statistics 
from  16  counties  including  Xiangtan,  Liuyang,  Liling,  Youxian,  Chaling,  and 
Xiangxiang  show  almost  235,000  people  in  commune  and  brigade  enterprises. 

As  a  result  of  their  participation  in  enterprise  production,  the  technical 
level  of  an  overwhelming  majority  of  commune  members  has  been  heightened 
greatly,  and  they  have  become  a  vital  new  force  in  the  socialist  building 
of  rural  villages. 

In  order  to  use  effectively  the  favorable  conditions  this  region  has  regard¬ 
ing  a  plentiful  workforce  and  abundant  resources,  future  development  will 
have  to  be  in  the  direction  of  consolidating  development  helpful  to  commune 
and  brigade  enterprises  and  helpful  to  Increasing  the  level  of  agricultural 
production,  thereby  advancing  development  of  agricultural  production  and^ 
setting  the  stage  for  agricultural  mechanization.  In  order  to  do  this,  it 
is  necessary  to  intensify  work  in  the  following  several  regards : 

(1)  Great  efforts  in  the  farming  industry,  the  breeding  industry,  and  small 
processing  enterprises:  Increased  building  of  tea  farms,  fruit  orchards, 
and  forest  farms  linked  to  development  of  hill  and  mountain  lands;  solution 
to  the  conflict  between^  rice  and  fish  for  water  linked  to  the  building  of 
water  conservancy,  with  operation  of  fishery  farms.  Development  of  hog 
raising  farms  linked  to  a  buildup  of  fertilizer,  with  corresponding  building 
of  processing  plants  for  agricultural  byproducts  and  multiple  use  of  bamboo, 
as  well  as  building  enterprises  to  make  paper  and  plait  rattan. 

(2)  Building  a  number  of  agricultural  sideline  production  and  processing 
bases  to  meet  foreign  trade  needs:  Selection  of  communes  and  brigades  with 

a  concentrated  number  of  products  of  outstanding  quality  that  have  convenient 
transportation,  and  use  of  their  existing  foundation  to  operate  a  group  of 
export  commodity  bases  for  agricultural  sideline  products  such  as  tea  bases 
in  Liuyang  and  Pingjiang  counties;  kumquat  bases  in  Liuyang  County;  seedless 
honey  tangerine  bases  at  Shaoyang  City  and  at  Cao  City  in  Hengdong  County, 
silkworm  mulberry  bases  in  Liuyang  and  Pingjiang  counties;  poultry  bases 
for  Sanhuang  chickens  in  Liuyang  County;  and  for  Suhuai  ducks  in  Youxian^ 
County;  dried  chili  pepper  bases  at  Dazhang,  Sifen,  and  Hejiaqiao  in  Liling 
County,  at  Huangtuling  and  Pingyangmiao  in  Youxian  County,  at  Fengqi  in 
Liuyang  County,  and  in  some  communes  in  Shaoyang  County;  dried  ginger  bases 
at  Huju,  Pingshui,  and  Lushui  in  Chaling  County,  at  Liankuangao,  Liangjiang, 
Shiyangkuang ,  and  Lao j untan  communes  in  Youxian  County;  day  lily  bud  bases 
at  some  communes  in  Shaodong  and  Qidong  counties ;  live  hog  bases  at  some 
communes  in  Ningxiang,  Changsha,  Zhuzhou,  Hengnan,  Hengyang,  Xiangtan,  and 
Xiangxiang  counties,  in  the  Baliao  region  of  Liling  County,  at  Yakuangpu  and 
Shiyangkuang  communes  in  Youxian  County ,  and  at  Guankou  Commune  in  Liuyang 
County;  straw  mat  bases  at  some  communes  in  Qidong  County;  fireworks  bases 
at  Dayao  and  Jingang  in  Liuyang  County,  and  at  17  communes  including 
Baitutan,  and  Pukou  in  Liling;  and  ceramic  and  porcelain  bases  at  some 
communes  in  Liling  County. 
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(3)  Suiting  general  methods  to  specific  circumstances  to  develop  small 
mines;  Small  deposits  of  phosphate,  sulfur,  g3rpsum,  and  coal  suitable  for 
mining  by  communes  and  brigades  are  found  in  many  parts  of  the  region,  and 
they  can  provide  some  raw  materials  needed  for  national  construction. 

(4)  Full  use  of  existing  bases  for  active  development  of  traditional  light 
industries  and  handicraft  industries:  Examples  include  Hunan  embroideries 
and  Hunan  flour  from  Changsha,  pottery  from  Llling  County,  and  firecrackers 
from  Liuyang  County;  native  paper  from  Youxian,  Chaling,  Liuyang,  and 
Xiangxiang  counties;  grass  mats  from  Qidong  County,  carved  bamboo  from 
Shaoyang  County,  bamboo  ware  from  Taojiang  County,  and  small  hardware  items 
from  Shaodong  County,  all  of  which  may  be  actively  developed  on  the  basis  of 
society  s  needs,  with  attention  being  given  to  increase  in  colors,  styles, 
and  varieties,  and  improvement  in  product  quality. 

(5)  Suburbs  may  operate  processing  enterprises  centering  around  production 
of  nonstaple  food  products:  Full  use  of  the  "three  wastes"  [waste  water, 
waste  gas,  and  industrial  residues]  in  the  operation  of  processing  plants  to 
turn  trash  into  treasure.  Particularly  cities  such  as  Changsha,  Xiangtan, 
Zhuzhou,  Hengyang,  and  Shaoyang,  in  which  plants  and  mines  are  fairly  con¬ 
centrated,  can  use  commune  and  brigade  equipment,  capital  and  workforces  to 

manufacture  and  process  some  spare  parts  and  small  products  for  large  indus¬ 
trial  plants. 
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Fourth  Section.  Distribution  of  Sub-Regions  and  Pattern  of  Bases 
1.  Delineation  of  Sub-Regions 

This  region  may  be  divided  into  the  following  sub— regions  on  the  basis  of 
principles  for  delineating  sub-regions  in  combination  with  the  region* s 
natural  conditions  and  existing  bases  for  agricultural  production. 

(1)  Eastern  Hunan  Mount a inland  and  Hill  Grain  and  Forest  Region 

This  region  includes  Pingjiang,  Liuyang,  Liling,  Youxian,  and  Chaling 
counties. 

The  eastern  Hunan-Jiangxi  border  is  an  ancient  metamorphic  rock  system 
where  the  rocks  are  generally  solid,  and  the  terrain  generally  fairly  high. 
The  Lianyun  Shan,  the  Dawei  Shan,  and  the  Wugong  Shan  alternate  with  the 
valleys  of  the  Liuyang  He,  the  Lu  Shui  and  Mi  Shui  and  are  laid  out  like 
columns  of  flying  wild  geese  in  a  semi-mountain,  semi-hill  region  of 
alternating  hills  and  valleys. 

Cumulative  temperatures  in  the  region  equal  to  or  greater  than  10 reach 
5,328®C-5,697®C,  and  annual  temperature  averages  16. 9®C-17 . 9°C.  Annual 
precipitation  is  1,376  millimeters  in  Chaling  and  1,476  millimeters  in 
Pingjiang.  Liuyang  is  one  of  the  three  heavy  rainfall  centers  in  the 
province,  receiving  more  rainfall  during  July  and  August  than  any  of  the 
other  sub-regions  in  central  Hunan,  Pingjiang  receiving  245  millimeters 
and  Chaling  246  millimeters. 

The  soil  is  largely  red  soil,  and  in  mountainlands  red  and  yellow  soils 
are  interspersed  at  an  elevation  above  sea  level  of  between  600  and  1,200 
meters.  Yellow  brown  soil  is  found  at  between  1,200  and  1,400  meters. 

Red  soil  is  found  in  the  western  hill  region.  Paddy  soil  is  found  in  basins 
and  on  terraces  along  both  banks  of  rivers. 

The  region  has  a  population  of  3.71  million,  95  percent  of  which  is  a  rural 
population.  It  is  the  area  of  the  central  Hunan  region  having  the  smallest 
urban  and  town  population.  It  has  3.48  million  mu  of  cultivated  land.  It 
produces  grain  and  hogs  and  is  characterized  by  intensive  farming  and  high 
yields. 

Forestry  takes  up  16.5  million  mu  within  the  region,  or  68  percent  of  total 
land.  There  are  10,527,100  mu  of  forests,  of  which  5.85  million  mu  are 
timber  forests.  Timber  reserves  stand  at  10.26  million  cubic  meters,  and 
nan  bamboo  reserves  at  97.24  million  stalks.  The  tea  oil  area  of  individual 
counties  in  this  region  is  more  than  300,000  mu  and  totals  3.53  million  mu. 
In  1975,  tea  oil  yields  averaged  about  4  jin  per  mu,  and  a  great  potential 
exists  for  increased  yields.  The  region  has  1.76  million  mu  of  sparse 
forestlands,  1.26  million  mu  of  scrub  forests,  and  2.71  million  mu  of  barren 
mountains  and  cut  over  lands.  A  combination  of  afforestation  of  watershed 
forests  and  water  and  soil  conservation  is  necessary  to  hasten  development 
of  forestry. 
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The  region  has  abundant  mineral  resources.  Iron  mines  in  Youxian  and 
Chaling  counties,  phosphate  mines  in  Liuyang,  ceramic  clay,  gold,  gypsum, 
and  coal  in  Liling  are  found  over  wide  areas.  This  region  has  a  large 
number  of  traditional  products  that  have  a  long  history,  and  technical 
forces  are  fairly  abundant.  Liuyang ’s  firecrackers,  grass  linen,  and  bean 
paste;  Liling' s  porcelain;  and  native  paper  from  Liuyang  and  Youxian  are 
very  well  known.  Liuyang 's  Sanhuang  chickens,  Youxian 's  Suhuai  ducks, 

Liling 's  dried  chili  peppers,  Chaling 's  fresh  ginger  and  garlic,  and 
Liuyang  s  kumquats  are  farm  and  livestock  products  that  have  been  grown 
and  developed  over  a  long  period  of  time.  They  are  of  high  quality,  and 
it  makes  sense  for  the  foreign  trade  sector  to  plan  this  region  as  a  compre¬ 
hensive  foreign  trade  base. 

(2)  The  Changsha-Hengyang  Hills  Grain,  Hog,  and  Suburban  Agricultural  Region 

This  region  includes  Changsha  City,  Zhuzhou  City,  Xiangtan  City,  eastern 
Xiangxiang  and  Ningxiang  counties,  Hengdong,  Hengshan,  Hengyang,  and  Hengnan 
counties  plus  Hengyang  City,  and  Qidong  County. 

This  region  has  broad  river  valleys  and  numerous  gently  sloping  low  hills. 

The  mainstream  of  the  Xiang  Jiang  cuts  through  the  Hengyang,  Zhuzhou, 
Xiangtan-Xiangxiang,  and  Changsha  basins.  The  cultivated  area  is  broad  and 
farmland  concentrated.  The  region  has  8.31  million  mu  of  cultivated  land, 

11  percent  of  which  is  drylands.  Cultivated  land  averages  1.1  mu  per  capita 
of  agricultural  population,  making  this  the  sub-region  with  the  highest  per 
capita  average  in  the  central  and  eastern  Hunan  region. 

This  is  one  of  the  regions  in  the  province  with  the  most  abundant  heat. 
Average  annual  temperature  is  17.9°C  at  Hengyang,  17.6‘’C  at  Zhuzhou,  and 
17.2  C  at  Changsha.  Cumulative  temperatures  equal  to  or  greater  than  10°C 
reach  5,667°C  at  Hengyang,  5,634°C  at  Zhuzhou,  and  5,449°C  at  Changsha. 
Temperatures  during  July  and  August  are  very  high,  mostly  above  29“C. 

During  July,  the  average  daily  temperature  at  Hengyang  reaches  29.9'’C,  and 
during  August,  average  daily  temperature  is  29.2®C.  Changsha,  Zhuzhou, 
and  Hengyang  have  the  highest  absolute  temperatures  at  more  than  40°C. 

Annual  rainfall  is  more  than  1,300  millimeters,  but  during  July  and  August, 
this  region  gets  the  least  rain  in  the  central  and  eastern  Hunan  region, 
with  Hengyang  receiving  only  183  millimeters,  Zhuzhou  217  millimeters,  and 
^angsha  less  than  230  millimeters.  During  July  and  August,  precipitation 
is  slight  but  evaporation  is  great,  the  wet  and  hot  seasons  occurring  in  a 
very  unbalanced  pattern.  However ,  thanks  to  the  fairly  great  achievements 
scored  through  building  of  water  conservancy  projects,  the  percentage  of 
land  from  which  a  crop  can  be  guaranteed  despite  drought  or 
waterlogging  is  large,  and  provides  a  foundation  for  agricultural  production. 

The  soil  is  mostly  red  soil,  which  is  characterized  by  acidity,  lack  of 
fertility,  and  a  thin  soil  layer.  The  region  has  4.31  million  mu  of  barren 
mountains  and  cut  over  land,  the  most  of  any  of  the  sub-regions  of  central 
and  eastern  Hunan.  Sensible  development  of  hill  red  soil  is  one  of  the 
important  tasks  in  this  region.  Purple  soil  is  found  largely  in  Hengyang, 
Hengshan,  Hengdong,  and  Hengnan  counties.  It  contains  plentiful  phosphate. 
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percolates  and  ventilates  well,  and  is  suitable  for  the  growing  of  pulse 
crops.  However,  it  does  not  retain  water  well,  and  it  erodes  easily. 

This  region  is  a  hub  for  north-south  and  east-west  transportation  in  China 
south  of  the  Chang  Jiang;  its  industry  is  developed,  and  it  has  numerous 
cities.  The  region  has  a  population  of  9.29  million,  2.15  million  of  whom 
are  city  dwellers.  This  is  45  percent  of  the  province’s  city  and  town 
population.  With  23  percent  bf  the  region’s  total  urban  and  town  popula¬ 
tion,  this  sub-region  has  the  largest  urban  and  town  population  in  the^ 
province,  and  it  is  also  the  sub-region  in  which  agriculture  is  most  highly 
developed  in  suburban  areas. 

This  region  is  the  most  classic  one  in  the  province  for  agricultural  inten- 
sivity  and  high  yields  resulting  from  linking  grain  and  hog  raising.  It  is 
the  province’s  most  important  grain  and  hog  base.  The  region’s  city  and 
town  population  is  proportionally  large,  though  the  interregion  significance 
of  its  grain  is  not  large,  nevertheless,  it  plays  a  major  role  in  the  supply 
of  grain  and  nonstaple  foods  to  the  industrial  population  in  cities  and  towns 
within  the  region.  Future  industrial  and  urban  development  within  the 
region  will  continue  to  rely  on  continued  development  of  intensive  agricul¬ 
ture  linking  grain  and  hogs  and  suburban  agriculture  within  the  region. 

This  region  will  become  a  consolidated  grain  and  nonstaple  food  base  that  is 
able  to  avoid  transporting  over  long  distances  large  quantities  of  grain, 
and  fresh  and  live  products  (hogs,  fish,  vegetables,  and  fruits). 

This  region  has  2,908,000  cubic  meters  of  timber  reserves,  making  it  the 
sub-region  in  the  province  with  the  smallest  timber  reserves.  In  the 
granite  rock  region  of  the  basins  of  the  Zheng  Shui,  Juan  Shui  and  Wei  Shui, 
erosion  is  serious.  Shulkoushan,  Changsha,  Xiangtan,  Zhuzhou,  and  Hengyang 
along  the  banks  of  the  Xiang  Jiang  are  also  sources  of  environmental  pollu¬ 
tion  in  the  region.  Serious  attention  should  be  given  to  planting  water  and 
soil  conservation  forests  in  the  basins  of  the  Zheng  Shui,  Juan  Shui,  and  Wei 
Shui,  and  to  the  use  of  afforestation  of  industrial  and  mining  areas  along 
the  Xiang  Jiang  with  fairly  highly  resistant  trees  as  environmental  protec¬ 
tion  forests,  with  the  linking  of  improvement  of  red  soil  hills  and  the 
greening  of  barren  mountains  and  cut  over  lands  to  produce  woodlands  over 
a  large  area.  A  preserve  area  should  be  built  for  fish  spawning  and  over¬ 
wintering  of  fish  between  Guiyang  and  the  mouth  of  the  Lai  Hai  on  the  Xiang 
Jiang,  and  environmental  protection  work  should  be  intensified  in  the  cities 
and  towns  along  the  Xiang  Jiang,  particularly  along  the  Xiang  Jiang  between 
Zhuzhou  and  Xiangtan. 

(3)  The  Lianyuan-Shaoyang  Grain  and  Breeding  Horticultural  Region 

This  region  includes  Lianyuan,  Shuangfeng,  and  Shaodong  in  Lianyuan  Prefec¬ 
ture,  Shaoyang,  Xinshao,  and  Shaoyang  City  in  Shaoyang  Prefecture,  and 
Taojiang  and  Ningxiang  counties  in  Yiyang  Prefecture. 

The  topography  of  this  region  is  fairly  high,  with  Shaoyang  City  being  249 
meters  above  sea  level,  more  than  double  the  elevation  of  Hengyang  City  at 
103  meters  above  sea  level.  Shuangfeng  is  101  meters  above  sea  level. 
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versus  44  meters  for  Zhuzhou.  Hills  are  widely  found  throughout  the  region 
and  the  landscape  contains  much  limestone.  Most  precipitation  that  falls 
flows  underground  where  ground  water  is  plentiful.  Temperatures  in  this 
region  are  lower  than  in  the  Changsha -Hengyang  region.  In  Shaoyang  City 
and  in  Shuangfeng,  the  annual  average  temperature  is  17.1'’C,  and  average 
daily  temperature  during  July  and  August  is  also  lower  than  in  the  Changsha- 
Hengyang  region,  mostly  lower  than  29®C.  Cumulative  temperatures  equal  to 
or  greater  than  10° C  reach  5,334°C  in  Shaoyang  City,  and  5,369°C  in 
Shuangfeng.  Shaoyang  City  gets  1,339  millimeters  of  precipitation  annually, 
and  Shuangfeng  gets  1,336  millimeters.  During  July  and  August  the  amount  of 
rain  all  is  slightly  more  than  in  the  Changsha-Hengyang  region.  However, 
because  of  the  wide  occurrence  of  limestone  in  this  region,  which  makes  for 
easy  runoff  of  surface  water,  this  region  is  a  part  of  the  province’s 
infamous  Hengyang-Shaoyang  drought  corridor.  Despite  very  great  achieve- 
ments  in  the  building  of  water  conservancy  in  this  region  since  the  founding 
of  the  nation,  there  are  still  many  dead  spots  lacking  irrigation,  and  the 
region  has  a  somewhat  weaker  water  conservancy  foundation  than  the  Changsha- 
Hengyang  region.  Mature  mother  soil  is  mostly  limestone,  containing  a  sub¬ 
stantial  amount  of  calcium,  which  is  prone  to  form  into  mud  balls,  and  there 
is  a  larp  amount  of  yashi  soil.  The  soil  layer  is  thin,  and  paddyfields 
lack  both  organic  matter  and  effective  phosphate. 

Wie  region|s  population  is  5.63  million,  10  percent  of  which  are  city  and 
town  inhabitants.  The  region  has  4.53  million  mu  of  cultivated  land,  28 
percent  of  it  drylands,  making  it  the  sub-region  in  the  central  and  eastern 
Hunan  region  with  the  greatest  percentage  of  drylands.  This  plus  the  wide¬ 
spread  occurrence  of  limestone  in  the  region,  the  easy  runoff  of  surface 
water,  and  the  large  population  relative  to  cultivated  land  in  the  region 
J^^®9uently  related  to  the  clearing  of  mountalnlands  to  make  dryland 
fields.  Cultivated  land  averages  0.8  mu  per  capita,  the  smallest  average 
per  capita  amount  of  cultivated  land  of  any  region  in  the  whole  province. 
Average  per  capita  grain  production  is  the  lowest  in  central  and  eastern 
Hunan,  grain  production  being  largely  for  self-sufficiency. 

^is  is  a  newly  emerging  industrial  and  mining  area.  In  order  to  meet  needs 
tor  the  ever  increasing  development  of  industry  and  steady  growth  of  urban 
population  within  the  region,  it  is  necessary  to  make  full  use  of  the  favor¬ 
able  basis  within  the  region  for  intensive  and  high  yield  agriculture 
involving  production  of  hogs  and  fish,  to  make  transportation  easier,  and 
to  continue  to  develop  breeding  industries.  Even  if  a  small  amount  of 
fodder  has  to  be  brought  in  from  elsewhere,  that  would  still  be  much  more 
preferable  than  bringing  in  live  poultry  and  livestock  and  fresh  fish  from 
outside  the  region. 

Full  use  must  be  made  of  the  favorable  conditions  that  the  plentiful  work¬ 
force  provides  as  a  result  of  a  large  population  relative  to  cultivated 
land,  and  the  fine  foundation  for  the  production  of  cash  crops  such  as 

lilies,  lilies,  dry  chili  peppers,  fresh  ginger,  and  flue- 
develop  horticultural  industries.  The  region  has  a 
510,000  mu  tea  plantation  area  with  a  very  great  potential  for  Increased 
yields.  Taojiang,  Shuangfeng,  Lianyuan,  and  western  Ningxiang  counties 
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are  major  tea  bases  in  the  province.  Shaoyang  City  is  one  of  the  four  major 
citrus  growing  areas  of  the  province,  and  the  growing  of  honey  tangerines 
has  developed  rapidly  in  Lianyuan  and  Shaodong  counties. 

The  region  has  a  1.1  million  mu  nan  bamboo  growing  area  with  nan  bamboo 
reserves  of  135.34  million  stalks.  Continued  development  should  be  made 
from  this  foundation.  Development  of  Shaoyang  bamboo  wicker  ware  in  this 
region  and  of  Yiyang  wicker  ware  in  a  neighboring  region  depends  mostly  on 
bamboo  raw  materials  from  this  region.  Inasmuch  as  this  region's  industries 
and  mines  are  well  developed,  serious  attention  should  be  given  to  afforesta¬ 
tion  to  produce  mine  props. 

2.  Tentative  Thoughts  on  Location  of  Bases 

The  region  has  3.3  million  mu  of  sparse  forests,  2.36  million  mu  of  bush 
forests,  and  8.71  million  mu  of  barren  mountains  and  cut  over  land  for  a 
total  of  14.37  million  mu  that  is  not  yet  being  used  in  a  sensible  way. 

The  population  is  large  and  the  labor  force  plentiful.  They  provide  favor¬ 
able  conditions  for  further  rational  use  of  the  hills  and  mountalnlands 
within  the  region  and  a  rational  production  pattern.  The  following  thoughts 
are  provided  on  the  location  of  bases  in  the  region  in  view  of  the  region's 
direction  of  development : 

(1)  Consolidation  and  Upgrading  of  Tea  Production  Bases,  Primarily  in  the 
West  Central  Parts  of  the  Region  To  Make  the  Region  Into  a  Tea  Producing 
Area  for  the  Whole  Province 

This  region  currently  accounts  for  about  40  percent  of  both  the  entire 
province's  tea  plantation  area  and  output,  and  fairly  numerous  favorable 
conditions  exist  in  west  central  parts  of  the  region  for  tea  production, 
most  salient  of  which  are  the  following:  (1)  More  favorable  natural  condi¬ 
tions  than  in  the  southern  sub-region.  Hillsides  slope  gently;  the  area  is 
large,  and  there  are  both  good  drainage  conditions  and  no  competition  with 
grain  for  land.  There  is  much  acidic  red  soil  with  a  pH  of  4.4-6  suited  to 
the  growing  of  tea.  Threat  from  summer  and  autumn  drought  is  less  than  in 
the  south.  In  particular,  in  Taojiang,  Lianyuan,  and  Ningxiang,  v^ich  are 
close  to  the  center  of  much  rainfall  in  Anhua  County,  and  in  Pingjiang  and 
Liuyang  counties,  which  are  at  the  center  of  the  area  having  much  rainfall, 
the  probability  of  more  than  300  millimeters  of  rainfall  during  summer  and 
fall  is  more  than  50  percent,  while  it  is  less  than  40  percent  in  the  south. 
Annual  relative  humidity  is  also  greater  in  the  north  than  in  the  south, 
mostly  above  80  percent  while  it  is  less  than  80  percent  in  the  south.  The 
north  with  its  high  relative  humidity  is  favorable  for  increasing  tea  quan¬ 
tity  and  quality.  (2)  Most  places  are  accustomed  to  growing  tea,  and  there 
are  numerous  high  yield  models  and  people  with  plenty  of  experience. 

Lianyuan  County's  tea  farm  and  tea  plantation  of  1,130  mu,  for  example, 
produced  yields  averaging  302  jin  per  mu  of  dry  tea  in  1975.  In  addition 
many  small  area  high  yield  tea  groves  produced  yields  of  500  jin  per  mu. 

The  Provincial  Tea  Institute's  experimental  tea  grove,  for  example,  produced 
yields  of  751.2  jin  per  mu  in  1976,  and  quality  of  fresh  leaves  was  also 
quite  good,  with  86.2  percent  of  them  being  grade  three  or  higher.  (3)  A 
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definite  basis  already  exists  for  tea  production.  In  addition  to  Xinshao, 
Zhuzhou,  and  Xiangtan  counties,  each  of  which  has  a  20,000  to  30,000  mu  tea 
growing  area,  some  other  counties  have  more  than  40,000  mu.  Commune  and 
brigade  tea  farms  are  also  fairly  numerous,  and  acreage  is  fairly  well  con¬ 
centrated  in  continuous  tracts,  making  the  spread  of  mechanized  production 
convenient.  (4)  Fields  are  few  relative  to  population,  and  apart  from 
Changsha,  Xiangtan,  Zhuzhou,  Youxian,  Hengnan,  and  Zhuzhou  [as  published] 
counties  with  an  average  1  mu  per  capita,  all  other  counties  have  less  than 
1  mu.  Xinshao,  Shaodong,  Shuangfeng,  Lianyuan,  and  Pingjiang  counties  have 
less  than  1  mu  per  capita.  Workforces  are  plentiful,  so  there  is  fairly 
little  conflict  over  workforces  in  growing  tea  and  rice.  However,  summer 
and  autumn  drought  in  the  west  central  area  is  bad  for  increased  tea  yields 
during  summer  and  autumn.  Furthermore,  the  gradient  of  some  tea  plantation 
slopes  is  more  than  15  degrees,  opening  them  to  scouring  from  torrential 
rains.  Thus,  future  expansion  of  and  improvement  of  existing  tea  planta¬ 
tions  will  require  the  building  of  contoured  fields,  building  terraced  land, 
and  building  terraced  fields  for  tea  growing,  doing  deep  plowing  to  improve 
the  soil,  increasing  fertilization,  and  building  water  conservancy  facilities 
to  prevent  erosion  and  the  threat  of  summer  and  autumn  drought  and  promote 
consistently  high  tea  yields. 

(2)  South  Fairly  Suitable  for  Laying  Out  New  Citrus  Production  Bases 

Citrus  has  dominated  this  region's  development  of  orchards.  Fresh  fruit 
production,  principally  the  growing  of  citrus,  not  only  satisfies  the  needs 
of  the  region  s  industrial  and  mining  cities,  but  also  helps  exports.  Open¬ 
ing  of  red  soil  hills  to  citrus  groves  can  both  fully  tap  the  potential  of 
soil  resources,  and  also  does  not  lead  to  competition  for  land  with  grain 
and  other  cash  crops. 


This  region's  citrus  production  consists  principally  of  seedless  honey 
tangerines,  sweet  oranges,  red  tangerines,  and  kumquats.  Since  kumquats 
are  heat  loving  perennial  fruit  trees,  they  are  easily  damaged  by  low 
ten^eratures,  and  sweet  oranges'  weak  tolerance  of  cold  makes  them  prone  to 
freezing.  Consequently,  expansion  of  this  region's  citrus  products  must 
rely  mostly  on  seedless  honey  tangerines.  Since  Heng  Shan  and  other  low 
mountains  in  the  south  weaken  cold  currents  from  the  north,  the  frequency 
of  low  temperatures  there  is  less  than  in  the  north,  and  the  south  is  safe 
for  the  overwintering  of  citrus  trees.  Therefore,  citrus  growing  should  be 
developed  mostly  in  the  south,  with  emphasis  on  development  in  the  direction 
of  close  planting,  dwarf  trees,  and  early  ripening."  This  will  both  help 
mechanization  of  citrus  orchards  and  help  guard  against  cold  weather.  Even 
should  serious  cold  damage  occur,  recovery  can  be  quick,  and  most  advantage 
can  be  taken  of  increased  yields  from  individual  plant  communities  (Table 


(3)  Patterns  for  Cotton,  011-Bearing  Crops,  Hemp  Crops,  Forests,  and  Other 
Crops 

(1)  Cotton:  This  region  maintains  production  of  a  certain  amount  of  cotton 
that  not  only  provides  the  region's  own  needs,  but  also  supplies  some  raw 
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materials  to  Changsha  and  Xiangtan  textile  mills.  However,  cotton  produc¬ 
tion  today  is  spread  out  over  a  wide  area  and  yields  per  unit  of  area  are 
low.  Consequently,  it  will  be  necessary  to  adapt  general  methods  to  speci¬ 
fic  circumstances  in  readjustment  of  the  cottonfield  area  so  that  cotton 
production  is  properly  concentrated  on  continuous  tracts,  the  better  to 
strengthen  technical  guidance  and  carry  out  mechanized  production  to  increase 
output . 


Table  75.  Frequency  of  Low  Temperatures  Around  Changsha  and  Hengyang 
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yield  per  unit  of  area  nor  gross  output  has  been  high  during  the  past  10 
years,  and  the  size  of  the  growing  areas  has  fluctuated.  A  small  proportion 
of  peanuts  are  grown.  Rape  is  grown  on  a  6.62  million  mu  area  throughout  the 
region  and  is  concentrated  in  the  low  mountain  and  high  hill  area  of  the 
eastern  and  southern  part  of  the  region,  but  output  is  not  consistent.  If 
output  of  oil-bearing  crops  is  to  be  increased,  it  will  be  necessary  to  set 
up  some  consistently  high  yield  bases  to  give  impetus  to  development  of  oil¬ 
bearing  crops  throughout  the  region.  Both  the  eastern  and  southern^ parts  of 
the  region  would  be  fine  as  key  areas  for  development  of  a  combination  of 
rape,  peanut,  and  tea  oil  "three  oil"  bases.  These  parts  of  the  region 
offer  the  following  principal  advantages :  (1)  A  fair  number  of  hills  that 

have  not  yet  been  used,  which  can  be  further  improved  and  used  through 
development  of  "three  oils."  (2)  Frequency  of  occurrence  of  the  absolute 
lowest  winter  temperature  (below  -S^C)  is  less  than  in  the  west  central  and 
eastern  parts  of  the  region  to  the  benefit  of  the  safe  overwintering  of  rape. 
(3)  A  certain  foundation  already  exists  for  the  production  of  "three  oils. 
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Oil  tea  IS  already  grown  in  Hengdong,  Hengyang,  and  Shaoyang  counties,  and 
rape  is  already  being  grown  in  Hengyang  and  Hengnan,  and  account  for  a 
certain  percentage  of  the  whole  region's  output.  In  every  area,  quite  a 
few  continuously  high  yield  models  have  emerged.  For  example,  the  Hengyang 

refecture  Agricultural  Institute  produced  peanut  yields  of  500  jin  per  mu 
and  experiments  conducted  during  the  past  several  years  on  over  400  mu  of 
land  at  Hejia  Production  Brigade  in  Hengshan  County  using  a  rice-rice-rape 
triple-crop  farming  system  have  produced  rape  yields  averaging  200  jin. 

Given  the  present  foundation  and  a  proper  division  of  labor,  the  specific 
pattern  to  be  used  for  growing  the  "three  oils"  could  be  mostly  rape  in 
Hengyang  and  Hengnan  counties,  and  peanuts  mostly  in  Hengnan  and  Qidong 
counties,  ^pe  could  be  grown  mostly  in  five  counties  of  eastern  Hunan 
and  in  Hengdong  and  Hengyang  counties. 

(3)^  He^:  Hemp  is  an  important  raw  material  for  industrial  production,  and 

years,  in  particular,  it  has  seen  rapid  development  for 
blended  textile  industries.  The  volume  of  demand  for  ramie  has  increased 
particularly  greatly.  For  this  reason,  emphasis  should  be  placed  on  ramie 
in  this  region  s  development  of  hemp,  and  the  eastern  sub-region  of  this 
region  already  tes  a  foundation  and  fairly  good  conditions  for  growing  it 
as  follows:  (1)  Numerous  places  have  been  accustomed  to  growing  it  for  a 
long  time.  The  historically  famous  "Liuyang  grass  linen"  was  produced 
around  Liuyang  and  Plngjiang  where  yields  per  unit  of  area  are  fairly  high. 
(2)  Numerous  low  downlands  exist  among  the  mountains  of  the  region.  Their 
gradient  IS  small,  and  the  soil  layer  is  thick  and  not  waterlogged  making 

in  thr^?T*^^  the  growing  of  hemp.  However,  organic  matter  is  lacking 
in  the  soil.  (3)  Ample  amount  of  heat,  and  an  effective  growing  season  that 
s  longer  than  that  of  the  lake  region  in  northern  Hunan.  Forest  cover  is 

moisture  fairly  high,  suiting  the  region  to  increased  yields 
from  the  first  and  second  crops  of  hemp;  however,  drought  frequently  occurs 
uring  summer  and  fall  posing  a  considerable  threat  to  output  from  the  third 
^op  of  hemp.  During  harvest  season,  ramie  and  grain  compete  for  labor, 
ihus,  more  water  conservancy  construction,  nurture  of  soil  fertility  and 
increase  in  the  degree  of  agricultural  mechanization  holds  important  sig¬ 
nificance  for  development  of  ramie  production.  In  Youxlan  and  Challng  coun- 
les,  in  particular,  the  area  suitable  for  reclamation  in  order  to  expand 

mie  production  is  fairly  large  and  suitable  for  the  building  of  a  ramie 
production  base. 

(4)  Hastening  the  greening  of  mountains  and  hills  in  an  equitable  distribu- 
tion  of  forestry  production:  Mountainlands  and  hills  in  the  region  suitable 
for  development  of  forestry  production  are  fairly  numerous,  and  their  area 
IS  a  so  air  y  large.  The  mountainlands  on  the  edge  of  eastern  Hunan,  for 
exan^le,  mostly  lie  in  a  northeast  to  southwest  direction  and  extend  to  five 
counties  in  the  east.  The  Hengshan  mountain  range  in  the  central  part  of 

Hengyang,  Hengshan,  and  Xiangtan  counties. 

Zk  mountainlands  in  the  low  mountains  mountainland  area  go 

through  Hengdong  and  Zhuzhou  counties.  The  Baozhong  Shan  mountainlands  cut 

Ningxiang,  Xiangxiang,  and  Xiangtan 

counties.  The  Huangchao  Shan  and  Longwang  Shan  pass  to  the  south  of  the 
Lian  Shui  through  Xiangxiang,  Shuangfeng  and  Hengyang.  In  the  west,  the 
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Xuefeng  Shan  range  extends  into  Taojiang,  Lianyuan,  Xinshao,  and  Shaoyang 
counties.  In  addition,  in  each  county  are  found  numerous  dispersed  high 
hills  and  low  mountains,  which  provide  favorable  conditions  for  development 
of  forestry  production.  However,  up  until  the  time  of  liberation,  forests 
sustained  continuous  damage.  After  liberation,  for  one  reason  or  another, 
and  particularly  because  of  the  effects  of  extreme  leftist  ideology,  forestry 
production  did  not  develop  rapidly.  Forestlands  in  the  whole  area  account  for 
only  35.5  percent  of  the  total  area,  and  are  mostly  pine,  Chinese  tir,  bamboo, 
and  tea  oil.  Timber  reserves  are  slightly  more  than  17.5  million  cubic 
meters,  or  only  9.3  percent  of  the  total  for  the  province  as  a  whole.  Mostly 
they  are  in  eastern  mountain  regions.  In  the  far-flung  hill  regions,  except 
for  a  small  amount  of  afforested  Chinese  fir  forests  and  some  tea  oil  forests, 
most  forests  consist  of  sparse  growths  of  stunted  masson  pine.  The  founda¬ 
tion  for  forestry  is  weak,  and  forest  sideline  products  scant.  Of  course, 
forestry  has  developed  fairly  rapidly  in  some  areas.  Such  has  been  the  case 
in  Zhuzhou  County  and  in  the  Zhuting-Shiwan  forest  zone  neighboring  Hengdong 
County.  Simultaneous  with  development  of  grain  production  since  1965  has 
been  concerted  continuous  tract  afforestation  with  Chinese  fir  and  sassafras 
forests  over  a  200,000  mu  area.  Other  forest  trees  cover  a  more  than  50,000 
mu  area.  Moreover,  experience  created  through  the  "three  deeps'  in  growing 
Chinese  fir  in  the  poor  soil  of  the  mountains  and  hills  (comprehensive  deep 
cultivation,  suitably  deep  planting,  and  deep  digging  for  tending),  has  ^ 
played  a  remarkable  role  in  hastening  growth  of  young  forests.  However,  in 
most  areas  today,  forests  mature  slowly;  they  are  scattered  over  a  fairly 
wide  area;  there  are  numerous  sparse  forests,  and  the  forest  cover  rate  is 
low.  Furthermore,  10  percent  of  the  region's  barren  mountains  suitable  for 
growing  forests  await  afforestation.  For  this  reason,  in  the  strengthening 
of  afforestation  work,  not  only  can  mountains  and  hills  within  the  region 
be  used  to  develop  forestry  production,  but  they  can  be  effective  in  regu¬ 
lating  air  temperature  and  moisture  in  part  of  the  region  and  in  preventing 
water  and  soil  erosion.  For  example,  simultaneous  temperature  measurements 
taken  in  forested  areas  and  unforested  areas  during  the  high  temperature 
season  at  Lukuang  Commune  in  Hengyang  County  showed  32®C  in  forested  areas 
qnH  42°C  in  unforested  areas,  a  difference  of  10°C. 

The  future  will  require  intensified  care  of  existing  forests,  active  supple¬ 
mental  plantings  in  sparse  forests,  closing  of  forests  to  nurture  forest 
growth,  and  the  transformation  of  mount a inland s ,  as  well  as  the  making  ot 
continuous  tract  forests  as  an  aid  to  administration  and  management.  At  the 
same  time,  forestry  will  have  to  be  mechanized.  In  planning  forestry  pro¬ 
duction,  given  the  characteristics  of  mountains  and  hills  in  each  area,  the 
existing  foundation  and  growing  conditions,  the  focus  should  be  on  old  forest 
areas  in  the  eastern  mountains,  with  vigorous  efforts  to  develop  timber 
forest  bases  consisting  largely  of  Chinese  fir,  but  also  developing  tea  oil 
and  nan  bamboo  production.  On  the  west  central  downlands,  timber  forests _ 
of  mostly  masson  pine  should  be  developed  in  conjunction  with  tea  production 
and  some  development  of  firewood  forests  as  well  as  water  and  soil  conserve 
tion  forests.  The  hills  of  the  south  should  be  used  to  develop  mostly  masson 
pine  timber  forests  in  conjunction  with  development  of  fruit  tree  and  tea  oil 
production. 
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Suburban  Nonataple  Food  Production  Baaea  That  Produce  Mostly 

Ml  the  suburbs  in  this  region  should  be  responsible  for  supplying  nonstanle 

fhouL'bf  egga  and  n,liranre«“t“" 

Should  be  made  to  build  nonstaple  food  production  bases  in  order  to  do  this 

owever,  t  e  cultivated  land  area  in  most  suburbs  is  fairly  small  while  the 

^ar-round  requirements  of  cities  for  fresh  vegetables  steLi^LreasL 

kinds  of  nonstaple  food  production  bases, 

Ste^to  meet  t^e  ill  T  vegetable  production,  the 

Better  to  meet  the  needs  of  urban  masses  for  fresh  vegetables. 

S  2ed'’Ifrw?.°f  vegatable  grouing  land  should 

in  in^f  Jasis  for  tapping  potential  to  the  full,  with  good  performance 

unit  ora^S^  “f’  increase  in  varieties  grown,  and  Increase  in  yields  per 

vegetaWer^^oJ”/  •  in  the  kinds  of 

vegetables  grown  during  spring  and  autumn,  with  proper  arrangements  made 

tSn°^fS^use^sh  summer  and  autumn  vegetables.  In  addi- 

f-n  «’  ^  j  should  be  made  of  spring  and  autumn  vegetable  growing  seasons 

to  expand  production  of  vegetables  that  can  be  stored  so  that  JegSfb^er^JL 
the  plentiful  season  will  be  available  for  the  scarce  season  so  ffto 

?hl^shouL''Je  shortages  of  April  and  May  and  the  autumn  season, 

ihis  should  be  done  in  conjunction  with  use  of  low  hill  slopes  to  build  fruit 
orchard  and  livestock  fodder  bases,  operation  of  modern  hog^raising  farms 
far^"  S*  farms  and  milk  cow  farms,  plus  use  of  wasle  ^te^t^ru^ 

rfS  thr^ihrS™''®^  “r  snerd  against  poisoning  of  fish 

5  >,  three  wastes  [waste  gas,  waste  water,  and  industrial  residues! 

Suburbs  should  be  built  rapidly  into  modern  nonstaple  food  production  ba^es. 
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Chapter  5.  South  Hunan  Agricultural  Region 

Most  of  southern  Hunan  is  a  mountain  and  hill  region  that  lies  between  the 
area  south  of  the  Hengyang-Shaoyang  hill  basin  and  the  fl^ve  ranges. 
includes  Lingling,  and  Chenzhou  prefectures  as  well  as  Changning  Q^y  S 
counties  in  Hengyang  Prefecture,  and  Lingxian _ County 

for  a  total  of  720  communes  in  25  counties  (cities,  or  towns).  The  land  are 
is  approximately  72,800,800  mu  (which  converts  to  48,500  square  kilometers), 
or  22.9  percent  of  the  province’s  total  area.  Population  totals  9,653,000, 
or  18.48  percent  of  the  province's  total  population, 

square  kilometer.  The  agricultural  population  totals  8,572,600,  and  culti 
vated  land  totals  9,340,600  mu,  or  an  average  1.07  mu  per  capita  of  agricul¬ 
tural  population.  This  is  one  of  the  regions  in  the  province  that  is 
sparsely  populated  and  has  a  fairly  small  number  of  fields,  but  fairly 
widespread  mountain  forests. 

Statistics  show  this  region  as  having  had  18.1  percent  of  the  province’s 
cultivated  land  area  in  1979,  and  as  having  produced  17  percent  of  its 
grain,  60.16  percent  of  its  flue-cured  tobacco,  21  percent  of  its  sugarcane, 
L  having  28.47  percent  of  its  forested  area  and  27.3  percent  of  its  timber 
reserves,  and  as  having  produced  39.14  percent  of  its  tea.  ^ 

has  been  a  major  forest  and  oil  producing  area  in  Hunan  Province.  ^  recent 
years,  it  has  continuously  developed  to  become  an  important  region  for  th 
production  of  flue— cured  tobacco  and  sugarcane. 

South  Hunan  was  one  of  the  old  revolutionary  bases  during  the  period  of  the 
second  civil  revolutionary  war.  During  the  time  of  the  Long  March,  the  Red 
Army  crossed  the  five  ranges  region  and  sowed  the  seeds  of  revolution. 

During  the  War  of  Resistance  Against  Japan,  the  Eighth  Ro'ibe  Army  s  sou  - 
ward  advancing  contingents  that  Chairman  Mao  had  dispatched,  established  an 
anti-Japanese  base  in  southeastern  Hunan.  Thus,  further  development  and 
construction  of  south  Hunan  holds  not  only  major  economic  significance  but 
also  important  political  significance. 
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Se.^ond  Section.  Agricultural  Production  Characteristics 

influence  of  the  foregoing  natural  and  socioeconomic  con- 

intermedi-teTi^r^  ^  combination  of 

ncermedictte  sub-tropical  southern  mountain  and  hill  farming  and  forestry 

de;;iopTent  ^f"  characterised  by  all-around 

ConfigSfd  i^^nds®®  Forestry  and  Soil  Utilization 

in  uses  approximately  73  percent  of  the  land  arog  and 

Z  T  TZ''  than  80  percent  of  the  land  ai-a 

iut\  i  Shuangpai  County  and  82  percent  in  Guidong  County)  In 

l^cer^iZlZlZ  than  70  pfrc:;r(k.2 

Z  nTel  Sr^IrmiL  ’  for  example).  About  18  percent  of  total  land  area 

15  nercent  m  '*  mountain  regions  where  it  is  less  than 

1  (11. j  percsnt  in  Guidong  County).  In  hill  pud  -Flpi-ijand  « 

amount  can  go  as  high  as  more  than®20  percent  ^7^  percent  if  SL'nr"’ 
County).  (Table  88)  /•a  percent  in  Laiy^ng 


Table  88.  Table  Showing  Structure  of  Land  Use  in  South  Hunan 


SS™  =  ':™'- 


iKey  on  following  page] 
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Key: 


a.  Particulars 

b.  Area  (10,000  mu)  .  . 

0,  Percentage  of  total  land  area  in  region  (^) 

d.  Total  land  area 

e.  1.  Total  land  area  used  for  forestry 

f.  (1)  Forested  area 

g.  Including:  Area  used  for  timber  forests 

h.  Area  used  for  economic  forests 

i.  (2)  Sparse  and  remnant  forests  and  other  forest  areas 

j .  (3)  Barren  mountain  and  cut  over  area 

k.  2.  Area  used  for  farming 

l.  (1)  Cultivated  area 

m.  Including:  Paddyf ield  area 

n.  Dryland  area 

o.  (2)  Reclaimable  wasteland  area 

p.  3.  Water  surface  area 

q.  4.  Other  land  area 


Going  from  north  to  south  within  the  region  is  the  northern  hill  basin,  the 
central  Yangming  Shan  mountainlands ,  the  central  basin  of  the  middle  reaches 
of  the  Xiao  and  Chunling,  as  well  as  the  southeastern  and  southern  mountain 
land  topographical  components,  which  taken  together  with  other  natural 
elements  form  a  general  east-west  elongation  of  the  south-north  natural 
geographical  belt-like  structure.  As  a  result  of  the  overall  effects  of ^ 
natural  and  socioeconomic  factors,  the  structure  of  land  use  in  this  region 
also  shows  a  general  north-south  pattern  with  east-west  elongation  in  four 
transverse  belts  as  follows:  the  northern  hill  and  basin  grain  and  oil  (tea 
oil)  band;  the  Yangming  Shan  mountainland  forest  and  grain  belt;  the  centra 
Xiao  and  Chun  middle  reaches  basin  grain  and  oil  (tea  oil)  belt;  and  the 
southeast  and  southern  forest  and  grain  belt. 


(1)  Most  of  the  land  used  for  forests  is  found  in  the  mountainland  forest 
and  grain  belt.  In  the  Yangming  Shan  and  Tashan  mountainland  belt  in  the 
central  area,  and  in  the  mountainland  belt  of  the  east  and  south,  the 
terrain  is  somewhat  precipitous;  climate  is  warm  and  moist;  and  the  soil  is 
rather  fertile  suiting  it  very  well  for  forest  tree  growth  and  making  it 
one  of  the  major  forest  zones  in  the  whole  province.  Survey  statistics  show 
the  entire  region  as  having  a  31.05  million  mu  forestland  area,  and  mountain- 
land  belts  of  more  than  75  percent.  Approximately  80  percent  of  mountain- 
lands  are  used  for  forestry,  and  in  individual  communes  in  the  Yangming  Shan 
mountainland  belt  in  the  central  part  of  the  region,  as  much  as  between  85 
and  90  percent  of  mountainlands  are  used  for  forestry.  In  the  southeast  and 
the  south,  as  much  as  75  to  80  percent  of  mountainlands  are  also  so  used. 

The  forest  cover  rate  for  mountainlands  is  usually  more  than  60  percent. 

In  Shuangpai  County  and  Lingxian  County,  it  is  more  than  66  percent.  In 
Jianghua,  Zixing,  and  Lanshan  counties,  it  is  about  50  percent.  In  the 
north  and  in  the  central  hill  basin,  the  terrain  is  relatively  low  and  flat. 
Transportation  is  convenient,  and  farming  developed  here  fairly  ear  y. 
has  become  an  area  in  the  region  in  which  farming  and  economic  forests  are 
found.  Less  than  65  percent  of  the  land  is  used  for  forestry.  The  forest 
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percent;  in  the  northern  hill  basin,  it  is 
between  34  and  47  percent;  and  throughout  the  central  part  of  the  region 
xt  rs  between  30  and  43  percent.  Land  used  for  forestry  grows  mLtly 

economic  forest  area,  and  70  percent  of  this  area  is  concentrated  in  the 
aforementioned  two  hill  basins. 

tolcSturrfi;^.“r  is  higher  then  for  mountain  areas. 

^  developed  in  the  north  of  this  region  and  spread  south  in  a 

Jarred  rLHiir^  land  to  mounta inlands.  In  the  north, 

basinf  Cond^M  integral  part  of  the  Hengyang  and  Shaoyang 

deJelon^d  are  similar  to  those  in  central  Hunan.  It  was 

developed  fairly  early;  population  density  is  fairly  high;  the  extent  to 
*ich  land  Is  used  for  farming  Is  fairly  high;  and  L  recU^tS^Ler 
^rages  approximately  20  pereent  (the  reclamation  Index  for  the  remoras  a 
whole  IS  13.7  percent),  including  more  than  20  percent  in  Lingline  and  Dotimti 
counties  in  the  west,  between  18  and  20  percent'in  Q^yaS,  ChfngSnr 
^lyang  counties,  and  15  to  18  percent  in  Anren  and  Y^gxing.  In  th^  central 
St^eS  13  andln^"'"  reaches  hill  basin,  the  reclamation  ind;x  J^e^^ger 

cent  in  Jlah/fn^  highest  being  more  than  20  percent  (34.6  per- 

c  nt  in  Jiahe  County,  and  24.4  percent  in  Chenzhou  City).  In  the  Yangming 
S^n  mountainlands,  the  reclamation  index  declines  to  less  thaf  10  peS 

so“tSrS™r^T''a  It  la  only  2.7  percent),  and  In  the  southeast  a^r 

Suntf  ^  <12  percent  In  Jlangyong 

SrceM  iTllZl  i  Ce-aty.  and  between  5  and  10 

percent  in  Zixing,  Rucheng,  Guidong,  and  Lingxian  counties).  Changes  in  the 

utilization  in  this  region’s  farming  industry  reflects  the 

makinfSem  nW  conditions  Impose  on  farming  in  mountainlands , 

Seat  notent?irr  .  populations  offering 

fairlv  eSS  resources.  Development  of  hill  regions  began 

fairly  early,  and  their  population  is  large  while  the  fields  are  rathS  few. 

1071:  potential  is  less  than  in  mountain  regions.  According  to  the 

'’®"^®«“.-'^ltivated  land  area  and  agricultSal  popuStioSloStS 
^ole  region  cultivated  land  averaged  1.19  mu  per  capita.  It  waSaSS  1  0 

S  iSx'S  --tr;i  arel  (bSS  only 

0.9  ^  in  Xintian  County  alone),  less  than  1.0  mu  in  the  Yangming  Shan  ^ 

=1“::  southessteru^anl  sXrn 

PoLtlof M^in  Unk.  Forestry  Holding  an  Important 


agricultural  production  sector  of  this  region,  farm- 
ng  holds  an  absolute  leading  position.  In  1975,  output  value  of\he  farming 
industry  accounted  for  69.6  percent  of  gross  output  vLel  and  in  Se  nS^ 
S  wis  'ha  central  hm  basin,  it  was  even  higher  at  more’than  7“  perceS 

dlaheand•xlSt^:n“L“t^^^u“rmore^Sn='“^;er^^^^^ 

southeastern  and  southern  mountainlands,  it\as\ess 
ItL  Shuangpai  County,  it  was  53  percent,  and  in  G^LoJg 

Sle  89)“Thirc„“'‘  hins^ian  counties,  it  ranged  from  64  to  69  percent 
(Table  89)  This  commanding  position  of  farming  in  this  region  developed 
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gradually  following  liberation.  Up  until  the  time  of  liberation  because  of 
backward  farming  techniques,  the  extensive  nature  of  farmxng,  and  the  1 
level  of  production  of  the  farming  industry,  in  some  mo^tain  regxons,  in 
most  years  the  output  value  of  farming  was  the  same  as  for  forestry.  It 
was  not  until  the  early  1970' s  that  the  output  value  of  farming  gradually 
climbed  to  a  fairly  prominent  position. 

Table  89.  Table  Showing  Structure  of  Agricultural  Sector  in  Southern  Hunan 


(a)  _ 


(c) 

(d)  ^  j  *  i  * 


t.  SSs  output  valut  of  agriculture  as  a  percent  of  gross  output  value 
of  agriculture  for  the  province  as  a  whole 

c.  Output  value  of  farming,  forestry,  animal  husbandry,  sideline  occup  - 
tioL,  and  the  fishing  industry  as  a  percentage  of  the  gross  output 
value  of  agriculture  for  the  region  as  a  whole 

d.  Farming 

e.  Forestry 

f.  Animal  husbandry 

g.  Sideline  occupations 

h.  Fishing  industry 

Forestry  has  always  been  a  major  part  of  this  region  s 

tion  Lstorically,  the  output  value  of  forestry  in  some  counties  and  com¬ 
mune;  in  tSs  regioA  amounted,  to  between  40  and  50  percent  of  the  gross 
output  value  of  Agriculture.  In  1956,  for  example,  output  value  of 
in  Jianghua  County  amounted  to  40.7  percent  of  the  county  s  gross  output 
value  from  agriculture.  In  the  forest  areas  of  the  eastern  part  of  the 
county  output  value  of  forestry  amounted  to  64.4  percent  of  gross  output 
value  from  Agriculture.  . In  recent  years ,  forestry  output  value  shown  a 
steady  trend^toward  decline.  In  1971,  the  region  s  output  value  from 
forestry  stood  at  77  million  yuan,  which  was  8.8  percent  of  the  gross  output 
value  of  agriculture.  Only  in  Shuangpai  and  Jianghua  counties  was  the  out¬ 
put  value  of  forestry  relatively  high  at  18.9  percent  for  each  of  them.  By 
1975  forestry  output  value  had  fallen  to  65  million  yuan,  which  was  only 

percent  of  the  gross  output  value  of  agriculture.  Except  for 
Countv  where  it  rose  to  24  percent,  all  other  counties  exhibited  a  marked 
tendency  toward  decline.  These  circumstances  are  related  to  inconsistent 
output  of  products  by  hill  basin  areas  and  economic  forests.  In  “o^ntai 
regions,  it  has  been  mostly  owing  to  a  decline  in  resources  forest 

regions  near  water.  Development  of  forest  resources  in  deep  mountain  forest 
areas  is  slow.  In  addition,  the  level  of  mechanization  of  forest  transpor  a 
tion  is  also  low;  the  cost  of  felling  forests  has  increased;  a  large  amount 
oTt±m  ±s  washed;  and  prices  paid  for  forest  products  and  timber  are 
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cSilcjTetwLlaSing  ^rtoreaMrexlairif  so«'’T' '  ^ 

S£3?vsi  o5 

industry  had  reached  134  million^uan/Llch  ™s^n’'9®JercLt”^rth''“^'’‘‘"'‘'^ 

;TLn-  plr“;“-tive^:-  i-  ----  r«  of  hf:iS“- 

area  are  the  pllf fin  Sf  northern  and  the  central  hill  basin 

h^-acc^rifli 

StSpedpwff''s„'^SSlLf*erert;^ufut”™^^^ 

accounts  for  less  th^n  in  ^  4.u  vaxue  or  animal  husbandry 

In  Jianghna  County  X2t“„ftJfaSZ  hT^''*'”^'’*  agriculture/ 
only  3  7  DercPT^^  animal  husbandry  industry  amounts  to 

whoL  regf n  raLf  foifoM  f''"''  ''ff,'’*  agriculture.  In  1975.  thf 
Whole  provf ce  of  0  TZtT  °* 

Of  removal  from  Inventory  was  only  44  percent  ^  Simp? 

value  as  a  4r  ^  percent.  Animal  husbandry  output 

ifLfh”sSndffrSucfol^jA°iFr"?“-^°F"'“^ 

Su  ;egSn~-  L^Sir:f  , 

development  of  animal  husbandry's  potential.  ’  ^  ^  hampered  full 

pf df  SXnfJ  S-  t^^efSedfapX^lf isif 

industry  percentage  was  0.4  percent  less ’than  in  197^  fishing 

low  water  surface  utilization  r^l^o  ti.  1971.  The  reason  lies  in  a 

onr40- 

are  low.  Secondly,  with  increase  in  ^  T  water  surface  area 

-  ttf p\idLf  t-s 

the  ngustic  products  Sfedffindusff  ’  “  ^wclino  In 
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(3)  Level  of  Grain  Production  Not  High,  But  Development  of  Cash  Crops  Such 
as  Flue-Cured  Tobacco  and  Sugarcane  Is  Relatively  Rapid 

Grain  production  is  the  main  sector  of  this  region's  farming  ijjJustry.  In 
1975,  the  area  sown  to  grain  crops  amounted  to  70  percent  of  the  total  area 
sown  to  farm  crops,  and  the  output  value  of  gram  crops  was  more  t-^m  5 

of  the  eross  output  value  of  agriculture  and  64.4  percent  of  the  out 
put  value  of  thi  farming  industry,  which  was  somewhat  higher  than 
?or  the  province  as  a  whole  (51.8  percent).  This  included  ^ren,  J^^ngling, 
and  Dongan  counties  where  it  was  higher  than  70  percent,  and  Changning, 

DaoxUn,  Ningyuan,  Xlntlan,  Jlangyong,  L^ahan 

Zixina  Laivang,  and  Lingxian  counties  where  it  was  higher  than  65  percent. 
Grain'^r^s'^coJkst  of  piddy  rice  for  the  most  part,  and  both  area  so^  and 
gross  output  of  paddy  are  about  80  percent  of  area  sown  and  gross  output 
grain  crops.  (Table  90) 

Historically,  grain  production  in  this  region  has 

and  social  factors.  For  a  long  time  it  has  been  a  grain-short  region  lacking 
self-sufficiency.  Pollening  liberation,  grain  production  saw  substantial 
development.  By  1979,  grain  output  for  the  whole  region  totaled  7.54b 
bStionS  a  214.7  ;ercent  increase  over  1949  for  a  3.9  percent  average 
Lual  iicrLental  increase.  Yields  averaged  907  jin  per  mu,  which  was  an 
average  output  of  862  jin  per  capita  of  agricultural  population.  In  19  , 

provided  the  state  with  1.229  billion  jin  of  marketable  gram, 
Lingling,  cLngning  and  Laiyang  counties  providing  more  than  100 
ell  and  DongL,  Chenxian,  Anren,  Qiyang,  and  Zixing  counties  Providing 
upwards  of  50®million  jin  each.  Supply  of  marketable  gram  averaged  1^° 
per  capita.  Today  the  region  is  substantially  self-sufficient  in  gram 

has  a  slight  surplus. 

It  must  be  noted  that  grain  production  in  this  region  has  historically  been 
extremely  inconsistent.  This  has  been  reflected  both  m 

one  vear^to  another  and  in  inconsistency  from  one  area  to  another.  In  the 
5-yeL  period  1965-1970,  gross  grain  output  increased  3^579^'' 

average  6.5  percent  annually.  In  the  9-year  period  between  1970  and  1979, 
howevir,  increase  was  only  142.32  percent,  or  an  average  4 
increase.  As  another  example,  in  1967  gross  grain  from 
and  12  counties  including  Qiyang,  Changning,  and  Lmgxian  it^^^eased  10.7 
nercent  over  the  previous  year,  while  in  the  same  year,  output  fell  3.0 
percent  in  11  counties  (or  cities)  of  Chenzhou  Prefecture.  The  mam  reason 
for  such  inconsistencies  may  be  found  in  lack  of  rapid  change  m  farmland 
product^  conditions,  occasioning  not  very  high  capabilities  for  withstand- 

ing  natural  disasters. 

In  1975.  878,000  mu  of  land  in  the  region  was  sown  to  cash  crops.  This  was 
28  6  percent  more  than  in  1971.  Output  value  of  cash  crops  accounted  for 
7.47  percent  of  the  output  value  of  farming.  This  included 
ChenzLu  City,  and  upward  of  13  percent  for  Xintlan,  Jiangyong,  Jiahe,  and 
Guiyang  counties.  Daoxian,  Ningyuan.  and  Jianghua  counties  ^ 

for  approximately  9  percent.  Staple  cash  crops  include  sugarcane,  flue  cured 
tobaSr^^e!  Ld  peanuts.  Production  of  sugarcane  and  flue-cured  tobacco 

has  been  most  rapid. 
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Key: 

a.  Area  sown  (10,000  mu) 

b.  Percentage  of  area  sown  to  all  crops 

c.  Percentage  of  total  area  sown  to  farm  crops 

d.  Percentage  of  area  sown  to  grain  crops 

e-  Percentage  of  area  sown  to  cash  crops 

f.  Percentage  of  area  sown  to  other  crops 

g.  Total  area  sown  to  farm  crops 

h.  a.  Grain  crops 

i.  !•  Paddy  rice 

j.  2.  Wheat 
k*  3.  Tubers 

1.  4,  Grains  other  than  wheat  and  rice 

5.  Soybeans 

n.  b.  Cash  crops 

o.  1.  Cotton 


p*  2.  Oil-bearing 
crops 

q.  3.  Sugar  crops 

r.  4.  Tobacco 

s.  5.  Hemp 

t*  6,  Medicinal  herbs 
u.  7.  Other  cash 
crops 

V.  c.  Other  crops 
w.  Green  manure 
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Susarcane  is  a  traditional  cash  crop  of  this  region.  Itonever,  past  derelop- 
ment  was  slow  mostly  fruit  cane  having  been  produced  with  sugar  cane 
“ing  ":“’^i^ortant  position. 

larlr  in  recent  years,  cane  production  suddenly  took  off.  In  1975,  84,wo  mu 

™re  soys  sugLcan4  throu^ut  the  region.  This  was  9.6  percent  of  the 

were  sown  g  oercent  of  the  total  sugarcane  growing 

area  sown  to  cash  crops,  and  37.7b  percent  or  tne  luu  &  ®  q20 

area  of  the  province  e 

SriS\Syi:reirSl“^nruSra?iSrsugarcane  yields  averaged  o^y  ahout 
2  600  iin  per  mu,  and  they  were  no  more  than  3,100  jin  per  mu  in  1965. 

kSySion  orySlor  Lrletles  in  recent  years  and  adoption  of  -^vanced 
cultivation  techniques  have  brought  about  substantial  incr^se  in  yl  P 
•  a.  f  .van  Tr>  1 Q7 S  susarcane  yields  for  the  whole  region  averaged  3,651 
rSVe  rShefro!”furSSr4!927  Jin  per  mu  in  1979). 

duction  Brigade  in  Shangguan  Commune,  Daorian  ^unty  averaged  ^elds  of  ^re 
than  13  000  iin  per  mu.  Daoxian,  Yizhang  and  Qiyang  counties 
S^t,  s^uS  ientLl,  and  northv^stern  parts  of  the  province  are  the  three 
SScipal  sugarcane  producing  areas.  (Table  91  and  Figure  45) 


Table  91.  Status  of  Sugarcane  Production  in  1979  (Major  Producing  Counties) 
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Mote:  Each  of  the  foregoing  counties  has  machine-processed  sugar  refineries 

Cane  production  in  1979  did  not  saturate  refinery  capacity. 


Key: 

a.  County  ' 

b.  Area  (10,000  mu) 

c.  Output  (10,000  dan) 

d.  Chenxian 

e.  Yizhang 

f.  Linwu 


g.  Lingling 

h.  Daoxian 

i .  Ningyuan 

j .  Jiangyong 

k.  Qiyang 


The  region  does  not  have  a  long  history  of  flue-cured 

but  development  has  been  rather  fast  in  recent  years.  As 

cured  tobacco  growing  area  was  363,900  mu,  or  35  percent  ^  ®  . 

total  cash  crop  growing  area  and  57.8  percent  of  the  area  planted  to  fl"® 

cured  tobacco  in  the  whole  province.  (Table  92)  Gross  ° 

tobacco  was  639,400  dan,  or  an  average  of  176  jin  per  mu.  In  Jianghu 

Countv  vields  average  better  than  208  jin  per  mu.  Flue-cured  tobacco  quality 

has  risen  very  rapidly,  with  premium  tobacco  leaf  production  being  h  g 

W  percent  in  Jianghul  and  Guiyang  counties.  Jiangh^  County 

secLd  in  the  country  in  the  percentage  of  premium  flue-cured  tobacco  leaf 

production,  second  only  to  Yongding  County  in  Fujian  Province.  (Figure  4  ) 
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Figure  45. 


Map  Showing  Sugarcane  Distribution 
Region 


in  South  Hunan  Agricultural 


Key: 


c. 

d. 

e. 

f. 

g- 

h. 

1. 


Legend 

Distribution  of  sugarcane  growing 

1.  Large  area  growing  zone 

2.  Fairly  large  area  growing  zone 

3.  Ordinary  growing  zone 

4.  Small  quantity  growing  zone 

5.  Scattered  growing  zone 
1975  data 

Scale  1:2,000,000 
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Table  92.  Status  of  Flue-Cured  Tobacco  Production,  1979  (Major  Producing 
Counties) 
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c. 
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Less  than  10,000  dan  for  all  other 

i. 

Daoxian 

counties 

Figure  46,  Map  Showing  Flue-Cured  Tobacco  Distribution  in  South  Hunan 
Agricultural  Region 


[Key  on  following  page] 


a.  Legend 

b.  Distribution  of  flue-cured  tobacco  growing 

c.  1.  Large  area  growing  zone 

d.  2.  Fairly  large  area  growing  zone 
3.  Ordinary  growing  zone 

f.  4.  Small  quantity  growing  zone 
g*  5.  Scattered  growing  zone 
h.  Scale  1:2,000,000 

region  has  been  one  of  the  province's  major  peanut  groring 
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Mta““  iri9?9^  'h®  provl”ial 

total.  In  1979,  however,  it  accounted  for  only  21  89  oerrpni-  i-inl 

S’The%^^iLViTS:aL?L°;^?;^:;ere“‘L1^r2%^°^^ 

l97r°tw°“‘'’"\""  for  thf^Je  Sgtor'S 

Jfmn  5  had  a  gross  outpS  of 

di;nghu^r'aui;“^”Sh1^S.^^o^^^^^^ 

«g“r\%gT  het^en\o.oS°Ll6?l“an 

Table  93.  Status  of  Peanut  Production  in  1979  in  South  Hunan  Region 
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Figure  48.  Map  Showing  Peanut  Distribution  in  South  Hunan  Agricultural 
Region 


Key: 

a. 

b. 

c. 

d. 

e. 

f. 

g- 

h. 


Legend 

Breakdown  of  peanut  growing  zones 

1.  Large  area  growing  zone 

2.  Fairly  large  area  growing  zone 

3.  Ordinary  growing  zone 

4.  Small  quantity  growing  zone 

5.  Scattered  growing  zone 
Scale  1:2,000,000 


(4)  Good  Foundation  for  Forestry  Production;  High  Degree  of  Marketability 


The  region’s  current  forest  timber  reserves  are  approximately  51,106,000 
cubic  meters,  or  27.3  percent  of  total  timber  reserves  for  the  province  as 
a  whole.  Zixing,  Rucheng,  and  Lingxian  each  have  timber  reserves  of  more 
than  6  million  cubic  meters;  Jianghua  and  Shuangpai  counties  each  “^ve 
timber  reserves  of  more  than  5  million  cubic  meters;  and  Yizhang,  Lanshan, 
Jiangyong,  and  Qiyang  counties  each  have  timber  reserves  of  more  than 
2  million  cubic  meters.  Zixing,  Rucheng,  Lingxian,  Jianghua,  ^xxangp  , 
and  Yizhang  counties  are  key  forest  regions  of  the  province.  Three  of  the 
11  communes  (or  farms)  in  the  province  having  timber  reserves  of  more  than 
1  million  cubic  meters  are  located  in  this  region.  Communes  (or  farms) 
having  timber  reserves  of  more  than  100,000  cubic  meters  number  108.  - 

Qingshigang  Forest  Farm  in  Lingxian  has  2.59  million  cubic  meters  of  timber 
reserves,  and  Gaozeyuan  Forest  Farm  in  Jiangyong  County  as  well  as  Mangshan 
Forest  Farm  in  Yizhang  County  each  have  timber  reserves  of  more  than  1.7 
million  cubic  meters.  These  are  the  communes  (or  farms)  with  the  greatest 
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timber  reserves  in  the  whole  province.  This  region  has  bamboo  reserves 
resSS  million  stalks,  which  is  30  percent  of  bamboo 

IttiZ  I  province.  Ten  of  the  32  counties  in  the  province 

having  nan  bamboo_^  reserves  totaling  more  than  10  million  stalks  Ire  in  this 
region.  This  includes  Shuangpai  County  with  nan  bamboo  reserves  of  more 
than  35  million  stalks,  Lingxian  County  with  more  than  20  million  stalks 

irSllion°sri'k  counties  each  of  which  has  more  than 

Chenxian,  Changning,  and  Lanshan  counties,  each  of 
which  has  more  than  10  million  stalks. 

Statistics  show  this  region  as  having  provided  the  state  with  an  average  of 

tioT^Ls’hL  r'  t^-ber  each  yearsScHibLa- 

^on.  This  has  been  about  30  percent  of  the  province's  marketable  timber 

mrketabirbamL^""’'^^^^  Provided  between  2.1  and  2.5  million  stalks  of 
marketable  bamboo.  Over  the  past  30  years,  it  has  provided  the  state  with 

between  60  and  70  million  stalks  of  marketable  bamboo.  Annual  tea  oil  out- 
put  ranges  from  250,000  to  500,000  dan,  or  about  45  to  50  percenrorthr 
province  s  gross  output  of  tea  oil  each  year.  In  1971  the  resion's 
gross  tea  oil  output  reached  523,500  dan  (or  51.32  perLnt  of  III 

llZlTi^lrTtlTn  °Tmost  greatest  output 

150  000  ?nn  nnn^a  ^  years,  the  region  provides  the  state  with  between 
oer^e^?  nf  ,,  tnarketable  tea  oil,  which  is  between  50  and  55 

percent  of  all  the  tea  oil  that  the  state  buys  from  the  whole  province 

S^OOO^da^r^^^^'''’*'^  production  of  between  50,000  and 

LWllnf  n-  ^^^^Sning  and  Yongxing  counties  (30,000  to  50,000  dan),  and 
all^nf  Chenxian  counties  (20,000  to  30,000  dan) 

prL^Ll  AdStlona^?^^  producing  counties  in  the 

p  ovince.  Additionally,  Dongan,  Ningyuan,  Lanshan,  Zixing,  and  Linexlan 

counties  annually  produce  about  10,000  dan  of  tea  oil.  TMs  region\as 

plentiful  forest  resources  and  a  long  history  in  forestry  ope^S^ons  The 

Conn^  economic  development  is  fairly  high.  It  Ls  Shuangpai 

brigades  in\hlch^f^^  predominates,  and  a  large  number  of  communes  and 

nerSnrof  forestry  predominates  that  also  grow  grain.  About  12.3 

percent  of  all  communes  in  the  region  are  devoted  primarily  to  forestrv 

Not  only  does  forestry  hold  an  important  position  In  this  LgLn'rS^^cul- 

f  "•  '’V'  “  ‘1=0  “  base  In  thf  pJovtoS  Sr 

timber  and  forest  sideline  products.  ^vxnce  ror 

The  predominance  of  Chinese  fir  forests  is  a  prominent  feature  of  forestry 
this  region.  Statistics  show  the  Chinese  fir  forest  area  as  amounting^to 
38.4  percent  of  the  region's  total  forested  area,  with  Chinese  fir  reserves 
accounting  for  40  percent  of  timber  reserves.  The  proportion  of  Chinese  fir 

Shui\Lin  ^ChSe  Shuangpai  forest  regions  in  the  Xiao 

74  i  SSSt  oSSrSSi  S  account  for  48.2  and 

bLn'f;st'"?rer1w^J”'%"  growth  Lf 

4  0  growth  rate  for  various  kinds  of  forests  has  been  between 

4.0  and  4.6  percent,  and  the  maximum  annual  growth  rate  reached  6  8  percent 

Since  liberation,  steady  increase  has  taken  place  in  the  leJeforLCntSi; 

hllTh"^  people  in  forest  regions,  and  numerous  advanced  experiences 

have  been  gained  in  the  growing  of  quick  growing,  high  yield  foSrtreee! 
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At  the  Taowei  work  area  of  Jianghua  Forest  Farm,  470,000  mu  of  Chinese  fir 
forests  were  planted  on  the  northwestern  slope  of  Mengzhu  Range.  After  more 
than  10  years  of  tending,  there  is  an  80  percent  canopy  closure,  and 
reserves  average  15  cubic  meters  per  mu.  The  maximum  has  been  32.7  cubic 
meters  per  mu* 

This  region’s  forestry  has  adhered  to  a  program  of  development  of  walking  on 
two  legs.  Simultaneous  with  development  of  state-owned  forest  farms,  it 
went  all  out  with  commune  and  brigade  forest  farms.  By  1975,  the  whole 
region  was  operating  5,039  commune  and  brigade  collective  forest  farms  over 
a  land  area  of  8,462,200  mu  of  which  4,805,800  mu,  or  13.3  percent  of  the 
forested  area  of  the  whole  region,  was  forested.  Since  liberation,  a  total 
area  of  15,488,800  mu  in  the  region  has  been  replanted  to  forests,  and 
reserves  now  cover  an  11,854,000  mu  area,  which  is  76.4  percent  of  the  re 
afforested  area.  Since  1971,  each  person  in  Shuangpai  County  has  afforested 
an  average  of  1  mu  per  capita,  has  tended  2.5  mu  of  young  forests,  and  has 
produced  1  cubic  meter  of  timber  and  10  stalks  of  nan  bamboo.  The  forested 
area  was  16  percent  larger  in  1976  than  in  1970;  timber  reserves  increased 
8  percent;  and  nan  bamboo  reserves  increased  16  percent.  Supplies  to  the 
state  increased  30  percent  for  marketable  timber  and  100  percent  for  nan 
bamboo.  Development  of  forestry  production  has  given  Impetus  to  development 
of  grain  production.  Grain  yields  for  the  whole  province  have  averaged  more 
than  800  jin  per  mu  for  many  years  in  a  row,  and  economic  diversification 
has  also  developed  considerably. 
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Third  Section.  Agricultural  Regional  Types  and  Agricultural  Sub-Regions 

(1)  Agricultural  Regional  Types  and  Their  Characteristics 

This  area’s  agricultural  regional  type  has  been  formed  through  a  long  his¬ 
torical  process  of  human  development  of  the  intermediate  sub-tropical 
southern  mountain  and  hill  natural  environment.  This  region  may  be  divided 
into  three  primary  types  and  21  secondary  types  (Table  94  and  Figure  49) 
o  owing  the  principles  of:  1)  the  relative  identicalness  of  agricultural 
production  conditions  and  production  characteristics;  2)  use  of  land  utili- 
structure  of  the  agricultural  sector  as  guiding  principles; 
and  3)  maintenance  of  the  integrity  of  communes. 
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Figure  49.  Map  Showing  South  Hunan  Agricultural  Production  Regional  Types 
and  Agricultural  Sub-Areas 


Legend 

I.  Hill,  downland,  and  riyer  valley  plain  type,  where  mostly  grain, 
cash  crops,  and  rape  are  grown 

II.  Northern  hill  basin  grain  and  oil  sub-type 

reaches  of  the  Chunling  Shui  grain  and  tobacco  sub-type 
3*  1  die  reaches  of  Xiao  Shui  grain  and  sugarcane  sub-type 

14  •  YanJ  ia  grain  and  hemp  sub— t5^e 

I5.  Upper  reaches  of  the  Wu  Shui  grain,  hemp,  and  sugarcane  sub-type 
•1-6*  Western  Jianghua  grain  arid  tobacco  sub-t3rpe 

II.  Low  mountain  co-equal  grain  and  forest  type 

III.  Yuecheng,  Yangming  grain  and  bamboo  sub-type 
Il2*  Tashan  grain,  oil,  and  bamboo  sub— type 
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l.  II3.  Yangming  southern  foothills  grain  and  Chinese  fir  sub-type 

m.  II4.  Mengzhu,  Jiuyi  grain,  Chinese  fir,  and  tea  sub-type 

n.  II5.  Xishan  mixed  grain  and  pine  sub-type 

o.  He-  Rugui  grain,  pine,  and  bamboo  sub-type 

p.  II7.  Ling'anyong  grain,  bamboo,  and  oil  sub-type 

q.  III.  Primarily  forest  central  mountain  type 

r.  nil.  Yuecheng  pine  and  bamboo  sub-type 

s.  IIl2.  Yangming  Chinese  fir  and  bamboo  sub-type 

t.  III3.  Dupang  mixed  Chinese  fir  sub-type 

u.  III4.  Mengzhu,  Jiuyi  Chinese  fir  and  tea  sub-type 

V.  III5.  Mangshan  deciduous  forest  sub-tjrpe 

w.  IIl6*  Xishan  mixed  pine  and  Chinese  fir  sub-type 

X.  III7.  Rugui  mixed  pine  sub-type 

y.  Illg.  Luoxiao Shan  mixed  Chinese  fir  sub-type 

z.  Agricultural  sub-region  demarcation  line 

aa.  Names  of  Agricultural  Sub-Region 

ab.  A.  Northern  hill  and  downlands  grain,  oil,  cotton,  and  fruit  sub- 
region 

ac.  B.  Southeast  mountainland  forest,  grain,  and  hemp  sub-region 

ad.  C.  Central  hill  basin  grain,  oil,  and  cash  crop  sub-region 

ae.  D.  Southwest  mountainland  forest,  grain,  tobacco,  and  tea  sub- 
region 

af.  Scale;  1:200,000,000 

I.  Hill,  Downlands,  and  River  Valley  Basin  Grain,  Oil,  and  Tea  Type  With 
Grain  Predominating 

This  type  is  located  in  the  northern  and  central  part  of  this  region^ and 
includes  515  communes  (amounting  to  about  71.6  percent  of  the  region  s 
total  number  of  communes).  It  takes  in  78.3  percent  of  the  region  s  popula¬ 
tion  and  78.3  percent  of  the  cultivated  land  (80.5  percent  of  wetlands).^ 
Cultivated  land  averages  1.09  mu  per  capita,  but  in  most  communes  and  bri¬ 
gades  cultivated  land  averages  less  than  1.0  mu  per  capita.  This  is  the 
part  of  the  region  in  which  population  is  concentrated,  the  workforce  abun¬ 
dant,  and  both  the  level  of  development  and  intensivity  of  agricultural 
production  fairly  high.  The  land  consists  predominantly  of  hills,  downlands 
and  river  valley  flats  below  500  feet  above  sea  level.  Dong  [8211]  fields 
are  the  dominant  type  of  farmland,  alluvial  fields,  ridged  fields,  and  river 
bank  fields  being  relatively  few  in  number.  Heat  energy  is  abundant.  How¬ 
ever,  distribution  of  precipitation  varies  throughout  the  year  (from  quarter 
to  quarter),  and  from  one  year  to  another  causing  frequent  drought.  Develop¬ 
ment  of  water  conservancy  endeavors  following  liberation  has  fundamentally 
changed  the  former  situation  of  rudimentary  irrigation  facilities  dominated 
by  the  channeling  of  water  into  fields.  A  water  conserv^cy  and  irrigation 
system  consisting  primarily  of  iirq)ounding  water  but  linking  impounding, 
diversion,  and  lifting  of  water,  has  been  preliminary  built.  However, 
because  people  have  used  nature  irrationally  for  a  long  period  of  time,  plus 
the  surface  of  the  land’s  poor  ability  to  withstand  weathering  and  erosion 
and  serious  damage  to  ground  cover,  erosion  has  reached  moderate  proportions, 
and  the  ecological  environment  has  become  unbalanced.  The  undiversified 
nature  of  agriculture  in  which  grain  production  dominates  is  fairly  serious. 
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Table  94.  Table  Showing  Characteristics  of  South  Hunan  Agricultural  Region 
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5.9 
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76.5 
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Note  *  (1)  Column’s  4-8  based  on  1975  statistics. 

(2)  Timber  reserves  figured  on  1975  statistics  for  Linwu,  Jianghua, 

and  Ruicheng • 

Wooded  area  figured  on  1975  statistical  data  for  Linwu,  Rucheng, 
Jianghua,  and  Guidong  counties. 
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w. 
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Hill,  downlands  and  basin  grain  and  tea  oil  type 
Low  mountain  grain  and  forest  type 
Central  mountain  predominantly  forest  type 

1.  Terrain  types  and  characteristics 

(1)  Major  terrain  types 

Red  stone  and  limestone  hills 

Limestone  and  granite  epimetamorphic  rock 

Epimet amorphic  rock  and  granite 

Red  earth  downlands  and  river  valley  flatlands 

Low  mountains 

Intermediate  mountains 

(2)  Major  wetland  types 
Primarily  dong  [8211]  fields 
Alluvial,  ridged,  and  river  shore  fields 
Alluvial  and  river  shore  fields 

(3)  Elevation  above  sea  level 

2.  Characteristics  of  agricultural  climate 
Heat  conditions 

Moisture  conditions 

(1)  Annual  average  temperature  (®C) 

(2)  Average  January  temperature  (°C) 

(3)  Average  July  temperature  (®C) 

(4)  Lowest  annual  temperatures  (®C) 

(5)  Highest  annual  temperature  (®C) 

(6y  Dynamic  ctimulative  temperature  (®C)  above  10°C 

(7)  Final  day  when  temperature  is  above  20®C  (day/month) 

(8)  Annual  number  of  frost-free  days  (days) 

(1)  Average  annual  precipitation  (millimeters) 

(2)  Average  annual  relative  humidity  (%) 

(3)  Percentage  of  annual  precipitation  falling  from  April  through 
June 
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ae.  (4)  Percentage  of  annual  precipitation  falling  from  July  through 
September 

af.  3.  Soil 

ag*  (1)  Types  of  soil-forming  mother  material 

ah.  Initial  red  soil  and  river  alluvium 

ai.  Limestone,  epimet amorphic  rock  and  granite 

aj .  Granite  and  epimetamorphic  rock 

ak.  (2)  Principal  paddy  soil 

al.  Predominantly  sandy  soil,  yellow  earth,  and  black  soil 

am.  Yellow  earth,  rock  debris  soil,  and  yashini  soil 

an.  Coarse  sandy  soil,  cold  waterlogged  intercalated  blue  mud  fields 

ao.  (1)  Irrigation  water  source  type 

ap.  Mostly  impounded  water  with  irrigation  through  diversion  and  lifting 
of  water  as  well 

aq.  Predominantly  water  diversion  with  some  impounding  and  lifting  of 
water  for  irrigation 

ar.  Diversion  of  water  for  irrigation  t3q)e 

as.  4.  Farmland  water  conservancy  conditions 

at.  (2)  Percentage  of  wetlands  effectively  irrigated 

au.  (3)  Percentage  of  wetlands  from  which  a  crop  can  be  harvested 

despite  drought  or  waterlogging 

av.  (4)  Percentage  of  wetlands  producing  consistently  high  yields 

aw.  5.  Cultivated  land  area 

ax.  (1)  Percentage  of  cultivated  land  in  agricultural  region 

ay.  (2)  Percentage  of  cultivated  land  that  is  wetlands 

az .  6.  Status  of  multiple  cropping 

ba.  (1)  Percent  of  wetlands  planted  to  two  crops  of  paddy  in  1975 

bb.  (2)  Percent  of  wetlands  planted  to  a  single  paddy  crop  in  1975 

be.  (3)  Multiple  cropping  index 

bd.  7,  Grain  production 

be.  (1)  Percent  of  total  agricultural  region  grain  production 

bf.  (2)  Average  grain  yields  per  mu  (jin) 

bg.  8,  Area  sown  to  cash  crops 

bh.  (1)  Percent  of  total  agricultural  region's  sugarcane 

Percent  of  total  agricultural  region's  flue-cured  tobacco 

bj.  (3)  Percent  of  total  agricultural  region's  cotton 

bk.  (4)  Percent  of  total  agricultural  region's  peanuts 

bl.  *9.  Status  of  forests  and  forestry  production 

bm.  (1)  Percent  of  forested  area 

bn.  (2)  Percent  of  timber  reserves 

bo.  (3)  Percent  of  tea  oil  output 

The  area  sown  to  grain  crops  accounts  for  about  75  percent  of  the  total  area 
SOTO  to  agricultural  crops.  Statistics  from  58  category  I  communes  in  Jiahe 
and  Laiyang  show  74.8  percent  of  the  total  area  sown  to  grain  and  output 
value  from  grain  accounting  for  50  percent  of  total  agricultural  output 
f  1975,  grain  yields  averaged  791  jin  per  mu.  Eighty-seven  percent 

ot  the  area  sown  to  cash  crops  was  sown  to  sugarcane,  flue-cured  tobacco 
cotton,  and  peanuts,  and  67.1  percent  of  the  wetlands  area  was  sown  to 
double  crops  of  paddy.  Only  24.6  percent  of  the  wetland  area  was  sown  to 
one  crop  of  paddy  plus  one  crop  of  green  manure  (or  the  land  allowed  to  lie 
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fallow  during  winter).  The  farmland  multiple  cropping  index  was  about  260 
percent.  Forestry  production  does  not  occupy  an  important  position  in  agri¬ 
cultural  production  (accounting  for  less  than  5  percent);  however  85  percent 
of  the  region’s  tea  oil  area  and  90  percent  of  its  major  tea  oil  communes 
and  brigades  are  concentrated  here.  The  region  has  only  a  small  area  of 
timber  forests,  firewood  forests,  and  erosion-prevention  forests. 

In  this  type,  annual  precipitation  amounts  to  between  1,300  and  1,400  milli¬ 
meters,  and  the  average  relative  annual  rate  is  16-18  percent.  Rainfall  is 
fairly  concentrated  during  the  3  months  from  April  through  June  when  42  to 
43  percent  of  the  total  annual  amount  falls.  During  the  4— month  period 
July  through  October,  less  than  25  percent  of  total  annual  precipitation 
falls.  The  frequency  and  probability  of  drought  is  greater  than  50  percent, 
drought  occurring  7  or  8  out  of  10  years.  A  major  drought  or  an  excep¬ 
tionally  major  drought  occurs  once  every  4  or  5  years.  Despite  rapid 
development  of  farmland  water  conservancy  construction  following  liberation, 
a  large  amount  of  work  still  remains  to  be  done  in  reviving  the  balance  of 
the  agricultural  ecological  environment  in  order  to  totally  get  rid  of  the 
threat  that  drought  poses  for  agricultural  production.  About  20  percent  of 
the  wetland  area  of  most  communes  consists  of  low  yield  fields,  and  increase 
in  the  level  of  their  yields  continues  slow.  In  addition,  in  some  communes 
and  brigades,  "three  competitions"  exist  between  grain  and  cash  crops 
(competition  for  land,  fertilizer,  and  workforces). 

In  view  of  natural  conductions  and  production  features  of  this  type  region, 
future  development  of  agricultural  production  will  require,  first  of  all, 
future  building  of  farmland  water  conservancy  and  improvement  of  low  yield 
soils  as  the  centerpieces  of  farmland  capital  construction,  with  active 
improvement  of  the  farming  system,  increased  sources  of  manure,  and 
increase  in  the  amount  of  fertilization  for  steady  increase  in  yields  per 
unit  of  area  of  both  grain  and  cash  crops.  Development  of  cash  crops  must 
proceed  from  both  national  and  long-term  needs  and  also  take  into  consid¬ 
eration  the  suiting  of  general  methods  to  local  situations,  applying  the 
principle  of  using  strengths  to  offset  weaknesses  in  a  linking  of  strengths 
and  weaknesses.  So  long  as  there  is  no  reduction  in  the  existing  amount  of 
cultivated  land  devoted  to  growing  grain,  there  can  be  gradual  expansion  of 
the  area  sown  to  cash  crops.  Cash  crop  patterns  should  be  concentrated  in 
continuous  tracts  as  feasible  for  the  building  of  production  bases.  There 
should  be  vigorous  development  of  animal  husbandry  production.  The  min 
job  to  be  done  in  forestry  production  is  to  raise  both  yields  per  unit  of 
area  and  gross  output  of  tea  oil  through  nurture  and  care  of  tea  oil 
forests.  At  the  same  time,  there  should  be  some  development  of  firewood 
forests  and  of  forests  to  prevent  erosion. 

This  t3rpe  may  be  divided  into  six  second  grade  types  as  follows:  Ii  northern 
grain  and  oil  type;  I2  middle  reaches  of  the  Chunling  Shul  grain  and  tobacco 
type;  I3  middle  reaches  of  the  Xiao  Shui  grain  and  sugarcane  type;  I4  Lanli 
and  Jiahe  grain  and  hemp  type;  I5  upper  reaches  of  the  Wu  Shui  grain,  sugar¬ 
cane,  and  hemp  type;  and  le  upper  reaches  of  the  Xiao  Shui  grain  and 
tobacco  type. 
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II.  Low  Mountain  Co-equal  Grain  and  Forest  Type 

This  type  is  found  in  low  mountain  regions  at  500-800  meters  above  sea  level 
It  includes  118  communes  (or  16.6  percent  of  the  total  number  of  communes  in 
the  whole  region),  about  14.1  percent  of  the  whole  region's  cultivated  land 
(13.8  percent  of  wetlands),  and  13.9  percent  of  the  agricultural  population. 
Averap  cultivated  land  per  capita  is  1.12  mu.  The  proportion  of  dryland 
IS  fairly  large,  wetlands  accounting  for  only  79.9  percent  of  total  culti¬ 
vated  area.  Alluvial  and  ridged  hills  predominate,  and  there  are  also  a 

fields.  There  are  relatively  few  dong 
18211J  fields,  and  dong  fields  are  found  over  only  a  very  small  area.  The 
land  is  undulating  with  slopes  of  5  degrees  and  above.  Cultivated  land  is 
made  up  of  yellow  earth  for  the  most  part,  but  there  is  also  a  large  amount 
of  rock  debris  soil,  yashi  soil,  and  cold  waterlogged  Intercalated  blue  mud. 
Irrigation  through  the  channeling  of  water  prevails  virtually  everywhere. 
Droughts  have  been  serious  throughout  history.  After  liberation  the  water 
shortage  situation  remained  unchanged.  As  of  1975  the  effectively  irrigated 
area  amounted  to  only  80.1  percent  of  the  wetland  area,  and  only  65.7  percent 
of  the  wetland  area  could  be  counted  on  to  deliver  a  crop  despite  drought  or 
waterlogging.  The  farmland  area  from  which  a  crop  could  be  guaranteed 
despite  drought  or  waterlogging  averaged  0.34  mu  per  capita.  As  the  terrain 
rises,  sunlight  and  heat  becomes  limited  on  this  type  farmland.  The  threat 
rom  mountain  shade  and  cold  waterlogging  increases.  The  double  crop  paddy- 
field  area  covers  only  53.2  percent  of  the  wetland  area,  with  single  crops 
of  paddy  being  grown  on  34.1  percent  of  the  wetland  area.  The  multiple 
cropping  index  averages  only  200  percent.  Large  areas  continue  either  to 
lie  fallow  or  be  flooded  with  water  during  winter.  The  agricultural  produc¬ 
tion  sector  s  structure  also  shows  features  of  a  transition  toward  the 
central  mountain  region,  with  equal  emphasis  on  farming  dominated  by  grain 
production  and  forestry.  Output  value  of  grain  crops  accounts  for  only  40 
percent  of  the  gross  output  value  of  agriculture.  The  level  of  production 
from  the  farming  industry  is  relatively  low.  Even  though  the  cultivated 
area  is  only  14.1  percent  of  the  total  area,  grain  output  totals  only  12.1 
percent  of  the  gross  for  the  area.  In  1975,  yields  averaged  only  715  iin 
per  mu,  or  an  average  of  712  jin  per  capita.  This  was  about  50  jin  less  than 
regions.  The  growing  area  for  cash  crops  such  as  sugarcane 
that  have  fairly  high  heat  and  moisture  requirements  has  decreased  very 
greatly,  vdiile  the  growing  of  peanuts  and  flue-cured  tobacco  predominates. 

The  yearly  output  value  of  forestry  production  amounts  to  about  20  percent 
of  the  gross  output  value  of  agriculture.  Tea  oil  forests  account  for  a 
certain  proportion,  and  the  proportion  of  timber  forests  has  increased 
markedly.  In  Linwu  County,  for  example,  five  communes  of  this  type  region 
(amounting  to  41.8  percent  of  all  communes  in  the  county)  have  31.8  percent 
of  the  county  s  timber  forest  area  and  19.30  percent  of  the  whole  county's 
timber  forest  reserves.  Its  tea  oil  forest  area  is  41.3  percent  of  the 
county  total,  and  in  1975  it  accounted  for  52.4  percent  of  the  county's 
total  output  of  tea  oil. 

In  this  type  region,  farmland  water  conservancy  projects  are  very  few  irri- 
gation  through  the  divereiou  of  water  predominating.  Thus,  tljrpleSfuJ- 
ness  of  precipitation  determines  the  size  of  farm  outputs,  and  grain  pro¬ 
duction  IS  inconsistent.  In  most  communes  and  production  brigades,  grain 
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and  forest  production  conflict.  A  policy  of  simultaneous  attention  to  grain 
and  forests  should  be  carried  out,  with  one  supporting  the  other.  Active 
efforts  should  be  made  in  farmland  capital  construction  in  an  effort  to 
change  production  conditions,  and  major  efforts  made  to  reform  the  farming 
system.  Places  having  requisite  conditions  should  develop  the  growing  of 
two  paddy  crops  as  possible,  grow  hybrid  paddy  over  wide  areas,  rotate 
wetland  with  dryland  crops,  and  increase  the  soil  utilization  rate  and 
yields  per  unit  of  area.  They  should  handle  properly  relationships  among 
grain,  cash  crops,  and  forestry  production,  plan  equitably  the  distribution 
of  workforces  between  agriculture  and  forestry,  and  promote  development  of 
forestry  simultaneous  with  the  growing  of  grain,  animal  husbandry,  and 
sideline  occupations. 

This  type  is  divided  into  seven  secondary  types  as  follows:  III,  the 
Yuecheng-Yangming  grain  and  bamboo  type;  II2,  the  Tashan  grain,  oil,  and 
bamboo  type;  [II3  omitted  in  source];  II4,  the  Muzhu-Jiuyi  grain,  tea,  and 
Chinese  fir  type;  II5,  the  Qitian-Nanling  grain  and  pine  t3rpe;  Ilg,  the 
Zixing-Rucheng-Guiyang  grain,  pine,  and  bamboo  type;  II7,  the  Anren, 
eastern  Yongxing-Llngxian  grain,  oil,  and  bamboo  type. 

III.  The  Central  Mountain  Forestry-Predominant  Type 

This  type  includes  84  communes  (or  11.8  percent  of  all  communes  in  the 
region),  and  is  found  in  the  Yangming  mountain  area,  the  Jiuyi  mountain 
area,  and  in  the  eastern  and  southeastern  mountain  area.  These  mountain- 
lands  are  made  up  mostly  of  granite  and  epimetamorphic  rock.  Elevation 
above  sea  level  is  around  1,000  meters,  with  some  mountain  ranges  rising 
as  high  as  1,500-2,000  meters,  and  valleys  dropping  as  low  as  800  meters. 

The  mountains  are  high  and  the  valleys  deep,  the  terrain  rising  and  falling 
fairly  sharply.  As  a  result,  fields  are  scattered  and  the  amount  of  heat 
insufficient.  In  addition,  there  is  a  shortage  of  labor,  so  an  over¬ 
whelming  majority  of  places  use  the  land  for  forestry  (Table  95).  Only  a 
portion  of  the  valleys  and  some  valleys  and  gentle  slopes  are  used  for 
farming,  and  account  for  7.6  percent  of  the  total  cultivated  land  area  in 
the  region  (7.9  percent  of  wetlands).  Agricultural  population  is  only  6.8 
percent  of  the  total  for  the  region,  and  cultivated  land  averages  1.23  mu 
per  capita.  Relatively  speaking,  this  is  a  region  of  sparse  population 
relative  to  fields.  Forestry  production  is  relatively  conspicuous,  and 
for  many  communes  and  brigades,  the  output  value  of  forestry  accounts  for 
50  percent  of  the  gross  output  value  of  agriculture  year  after  year. 

Mostly  grain  is  grown  on  cultivated  land;  however,  grain  output  value  gen¬ 
erally  accounts  for  only  about  50  percent  of  gross  agricultural  output 
value.  Precipitation  is  plentiful  in  the  mountainlands  averaging  more  than 
1,600  millimeters  in  most  years.  Rainfall  is  evenly  distributed  with  a 
relative  annual  rate  of  variation  of  less  than  14  percent.  Maximum  monthly 
relative  variation  rate  is  less  than  50  percent.  In  addition,  the  mountain 
forests  are  lush  and  their  ability  to  conserve  water  is  good.  Despite  a 
paucity  of  farmland  water  conservancy  projects,  irrigation  conditions  are 
still  better  than  in  the  aforementioned  two  types.  In  1975,  the  effectively 
irrigated  area  amounted  to  90.9  percent  of  the  wetland  area.  The  area  cap¬ 
able  of  delivering  a  harvest  despite  drought  or  waterlogging  was  70.0  per¬ 
cent  of  the  wetland  area,  and  farmland  capable  of  delivering  a  harvest 
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despite  drought  or  waterlogging  averaged  0.7  mu  per  capita.  Paddy  rice  pro¬ 
duction  aside,  dryland  grains  accounted  for  40  to  50  percent  of  total  grain 
output.  Few  cash  crops  other  than  a  small  amount  of  peanuts  and  flue-cured 
tobacco  were  grown.  The  wetland  farming  system  is  undiversified.  In  1975 
single  crop  paddyfields  accounted  for  49  percent  of  the  total  wetland  area! 
and  the  area  allowed  to  lie  fallow  or  flooded  with  water  during  winter  was 
large.  Since  the  amount  of  heat  is  insufficient  in  mountainlands ,  only 
43.2  percent  of  the  wetland  area  is  planted  to  double  crops  of  rice.  This 
is  limited  to  some  small  basins  on  the  leeward  side  of  mountains  and  to 
valleys  \diose  yields  per  unit  of  area  are  not  high.  Grain  yields  average 
764  Jin  per  mu  (including  grain  yields  from  the  intercropping  of  grain  and 
forest  trees).  Since  population  is  scant  relative  to  fields,  grain  yields 
average  774  jin  per  capita,  which  is  more  than  for  the  type  I  and  II  regions. 
Forestry  production  consists  mostly  of  timber.  In  the  Jianghua  mountain 
region,  for  example,  16  communes  (or  41  percent  of  all  commxmes  in  the 
county)  have  a  forest  area  that  is  60.4  percent  of  the  county's  total  forest 
area,  containing  80.5  percent  of  its  timber  reserves.  Its  tea  oil  forest 
area  is  only  15.9  percent  of  the  county's  total. 

Table  95.  Comparative  Table  Showing  Structure  of  Land  Utilization  for 

Southern  Hunan  Category  II  and  Category  III  Agricultural  Region 

Types 
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Note:  1975  statistical  data  from  five  communes  in  Linwu  County  used  as  data 

for  Category  II  type,  and  from  eight  communes  in  Rucheng  County  used  as  data 
for  Category  III  type. 

Key; 

a.  II  Low  mountain  co-equal  mountain  forest  and  grain  type 
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In  this  type  region,  the  low  yield  field  area  of  mountain  shade  and  cold 
waterlogged  fields  is  large.  In  four  communes  in  Zixing  County,  including 
Dongping  Commune,  for  example,  low  yield  fields  make  up  55.4  percent  of  the 
total  wetland  area.  Mountain  shaded  cold  waterlogged  pangni  [3316  3136] 
and  deep  yashini  fields  account  for  62.2  percent  of  the  low  yield  field 
area.  The  masses  say,  "The  fields  are  shaded  by  the  mountains;  pang  [3316] 
holes  are  waist  deep;  rusty  water  covers  the  fields,  and  the  seedlings  will 
not  grow  at  all."  Current  yields  are  less  than  500  jin  per  mu  and  as  low  as 
only  100-odd  jin.  Since  either  spring  water  or  ground  water  from  rock 
caverns  is  channeled  for  direct  irrigation  of  most  fields,  and  since  its 
temperature  is  very  low,  warmth  loving  crops  such  as  paddy  rice  do  not  grow 
well.  In  addition,  mountain  shade  and  insufficient  sunlight  in  mountain 
regions  causes  more  interference  with  photosynthesis  and  hurts  efforts  to 
increase  output.  The  farming  system  is  undiversified,  and  the  soil  utiliza¬ 
tion  rate  is  not  high.  Between  40  and  50  percent  of  wetlands,  or  as  much  as 
60  to  70  percent  in  some  cases,  are  either  flooded  with  water  or  allowed  to 
lie  fallow  during  winter.  Furthermore,  while  working  on  forestry,  some 
communes  and  brigades  have  neglected  the  growing  of  grain,  animal  husbandry, 
and  sideline  occupations.  This  has  hurt  commune  member  production  and  live¬ 
lihood,  and  forestry  production  has  also  stagnated.  Some  communes  and 
brigades  have  devoted  themselves  exclusively  to  grain  production  to  the^ 
neglect  of  forestry.  This  has  hurt  national  plans  for  forestry  production. 
Consequently,  this  type  region  should  adhere  to  an  all-round  program  for 
development  of  taking  grain  as  the  key  link  and  linking  agriculture, 
forestry,  and  animal  husbandry. 

This  type  region  may  be  divided  into  eight  secondary  types :  The  IIIi 
Yuecheng  Range  pine  and  bamboo  type;  the  IIl2  Yangming-Tashan  Chinese  fir 
and  bamboo  type;  the  III3  Dupang  Range  deciduous  forest  type;  the  III4 
Mengdu-Jiuyi  Chinese  fir  and  tea  type;  the  III5  Mangshan  special  forest 
type;  the  IIl6  Xishan  pine,  Chinese  fir,  and  deciduous  forest  type;  the 
III7  Rucheng-Guiyang  pine  and  mixed  type;  and  the  Illg  Wanyang  Shan 
deciduous  forest  Chinese  fir  type. 

(2)  Secondary  Agricultural  Region  Trial  Zoning 

Agricultural  production  is  markedly  regional,  seasonal,  cyclical,  and 
inconsistent  by  nature.  Not  only  are  natural  and  economic  conditions  com¬ 
plex  and  agricultural  sectors  and  crops  rich  and  varied  within  a  single 
province  with  much  regional  variation  existing,  but  within  a  single  agri¬ 
cultural  region  (such  as  the  south  Hunan  agricultural  region),  as  has  been 
previously  noted,  very  great  regional  variations  are  evident  in  agricul¬ 
tural  production  patterns.  Agricultural  region  types  are  just  a  common 
ground  for  making  an  abstract  generalization  about  the  nature  of  agri¬ 
cultural  production.  There  may  be  some  overlapping  of  production  patterns 
in  space,  and  a  sequencing  of  events  may  also  exist  in  time.  Consequently, 
one  can  only  explain  the  similarities  of  this  composite  that  is  agricultural 
production  as  a  classification  and  a  concept  that  lacks  regionality.  This 
is  to  say  that  within  a  single  region,  the  make-up  of  agricultural  regional 
types  will  vary.  Within  a  single  region,  only  when  a  dominant  agricultural 
regional  type  forms  a  special  type  combination  will  definite  regional 
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agricultural  production  characteristics  be  formed.  In  the  northern  part  of 
the  south  Hunan  agricultural  region,  for  example,  a  hill,  downlands,  and 
basin  grain  and  oil  type  region  predominates  that  differs  from  the  hill, 
downlands,  and  basin  grain  and  oil  type,  and  from  the  low  mountain  co-equal 
grain  and  forest  type  of  the  central  region.  It  differs  even  more  from  the 
central  mountains  of  the  southeast  where  forests  predominate.  Within  these 
primary  agricultural  regions,  regional  variations  objectively  exist  as  a 
result  not  only  of  differences  in  natural  conditions,  but  also  as  a  result 
of  a  long  historical  process  of  regional  division  of  labor.  Therefore,  in 
view  of  south  Hunan’s  agricultural  production  situation,  the  south  Hunan 
agricultural  region  may  be  further  divided  into  four  secondary  zones  inas¬ 
much  as:  (1)  a  combination  of  agricultural  regional  type  make-ups  possess 
similarities  within  a  given  region;  (2)  the  direction  of  development  of 
apicultural  production  characteristics  and  of  leading  sectors  is  rela¬ 
tively  identical  in  a  given  region;  (3)  agricultural  production  conditions 
are  similar  within  a  given  region;  (4)  agricultural  techniques  and  methods 
of  increasing  yields  are  relatively  the  same  in  a  given  region;  and 
(5)  efforts  must  be  made  to  maintain  intact  people’s  commune  boundaries. 

1.  The  Northern  Hill  and  Basin  Grain,  Oil,  and  Fruit  Region.  This  region 
is  located  in  the  northern  part  of  southern  Hunan  and  Includes  Dongan  and 
Laiyang  counties,  plus  most  of  Lingling,  Qiyang,  Changning,  Anren,  and 
Yongxing  counties,  and  some  communes  in  Zixing  for  a  total  of  285  communes 
(or  40.3  percent  of  all  communes  in  the  region),  a  land  area  of  about  12,000 
square  kilometers  (or  25  percent  of  the  total  area),  and  40  percent  of  the 
region’s  cultivated  land.  Wetlands  account  for  86.2  percent  of  cultivated 
land;  agricultural  population  is  42  percent  of  the  total  for  the  region; 
and  cultivated  land  averages  1.07  mu  per  capita.  The  agricultural  regional 
type  iMke-up  is  fairly  simple.  Mostly  it  is  a  category  northern  grain 
and  oil  type,  with  only  a  small  area  in  the  western  fringe  being  a  category 
Il2  Yuecheng-Yangming  low  mountain  grain  and  bamboo  type.  The  main  charac¬ 
teristics  of  this  region  are:  (1)  Fairly  flat  terrain,  and  a  fairly  high 
reclamation  index.  The  region  is  located  in  the  lower  reaches  of  the  Xiao, 
Chun,  and  Lai  rivers  where  most  of  the  land  is  lower  than  200  meters  above 
sea  level ,  and  most  of  it  is  red  rock  hills  and  downlands ,  and  river 
alluvial  plains.  Additionally,  it  is  close  to  central  Hunan  where  water 
and  land  transportation  is  convenient,  making  it  the  region  in  southern 
Hunan  where  agriculture  developed  earliest.  More  than  25  percent  of  the 
total  land  area,  and  in  some  places  as  much  as  27  to  30  percent,  is  used 
for  agriculture.  The  average  reclamation  index  for  southern  Wunqn  (20.8 
percent)  is  the  highest  of  any  region.  (2)  The  commanding  position  of 
grain  production  is  conspicuous,  and  the  level  of  production  is  relatively 
high.  Grain  crops  are  grown  on  91  percent  of  the  cultivated  land  area, 
and  in  most  years  their  output  value  accounts  for  more  than  65  percent  of 
the  output  value  of  the  farming  industry.  In  Lingling  and  Anren  counties, 
account  for  more  than  70  percent  of  the  output  value  of  farm¬ 
ing,  Because  this  region  is  located  within  the  Shuangpai,  Ouyanghai,  and 
Qingshanlong  large-scale  irrigation  areas,  in  1975,  63  percent  of  the  culti¬ 
vated  land  area  was  able  to  deliver  a  crop  despite  drought  or  waterlogging. 
For  Anren  it  was  70.6  percent,  and  for  Yongxing  66  percent.  This  plus  the 
intensivity  of  farming  produced  grain  yields  that  were  foremost  in  the 
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region.  Gross  output  of  grain  crops  accounted  for  44  percent  of  the  total 
for  the  region.  Yields  averaged  831  jin  per  mu,  and  grain  output  averaged 
813  jin  per  capita  of  agricultural  population.  (3)  Tea  oil  is  the  focus  of 
forestry  production.  Economic  forests  account  for  more  than  55  percent  of 
the  land  used  for  forestry  in  this  region.  In  the  communes  of  Laiyang^ 
County,  it  is  72  percent;  in  Changning  County  64  percent;  and  in  Yongxing 
County,  62  percent.  More  than  95  percent  of  all  economic  forests  are  tea 
oil  forests.  Thus,  virtually  45  to  50  percent  of  all  the  tea  oil  forest 
area  of  the  entire  southern  Hunan  region  is  concentrated  in  this  area,  and 
in  most  years  it  produces  50  to  55  percent  of  the  region's  tea  oil  output. 

Population  density  is  fairly  high  in  this  region  (averaging  about  301  people 
per  square  kilometer).  The  region  is  also  close  to  cities  and  transporta¬ 
tion  lines,  which  have  large  needs  for  grain.  At  the  same  time,  the  region 
has  abundant  tea  oil  resources  and  a  foundation  in  farming  oil-bearing  crops 
For  these  reasons,  this  region  should  be  built  into  integrated  agricultural 
bases  that  produce  primarily  grain  and  oil-bearing  crops,  but  which  also 
diversify  into  growing  fruit  and  raising  hogs.  The  key  to  hastening  agri¬ 
cultural  production  in  this  region  lies  in  a  speed-up  of  the  capital  con¬ 
struction  of  farmland  and  tea  oil  forest  lands  to  change  production  condi¬ 
tions. 

2.  The  Central  Hill  and  Basin  Grain  and  Cash  Crop  Region.  This  region  is 
located  in  the  central  part  of  southern  Hunan  and  includes  most  or  all  of 
Guiyang,  Daoxlan,  Ningyuan,  Xintian,  Jiahe,  and  Lanshan  counties,  plus  small 
parts  of  Jiangyong,  Linwu,  Chenxian,  and  Yongxiang  counties.  It  covers  a 
land  area  of  approximately  7,985  square  kilometers,  which  is  17  percent  of 
southern  Hunan's  total  land  area.  Both  cultivated  land  area  and  agricul¬ 
tural  population  are  26  percent  of  the  total  for  the  entire  agricultural 
region.  Cultivated  land  averages  1.08  mu  per  capita.  This  region  is 
located  in  the  middle  reaches  of  the  Xiao  and  Chunling  rivers,  and  is  a  hill 
type  river  valley  basin  at  between  200  and  500  meters  above  sea  level.  The 
make-up  of  this  agricultural  regional  type  is  fairly  complex,  most  of  it 
falling  in  the  three  secondary  l2>  l3>  I4  types,  and  some  of  it  falling 

into  the  II2,  II3  and  II4  types.  Main  features  are  as  follows:  (1)  A 
hemmed-in  topography  with  plentiful  heat  and  insufficient  water,  the  per¬ 
centage  of  drylands  being  great .  The  Yangming-Tashan  mountainlands  screen 
this  region  in  the  north,  so  in  winter  the  effects  of  cold  air  currents  are 
rather  weak;  temperatures  are  relatively  high  (in  Daoxian  County,  the  aver¬ 
age  temperature  during  January  is  7.4°C),  and  heat  is  plentiful  (in  Daoxian 
County,  cumulative  temperatures  of  10°C  or  above  reach  5,852°C).  However, 
precipitation  declines  as  a  result  of  the  terrain  (annual  precipitation  in 
Xintian  County  is  only  1,314  millimeters).  Karst  topography  is  widespread 
in  the  area  as  a  result  of  which  surface  water  sources  are  not  plentiful, 
making  this  a  major  seasonal  drought  region  in  southern  Hunan.  In  1975, 
only  about  50  percent  of  the  cultivated  land  in  the  entire  sub-region  could 
guarantee  a  crop  despite  drought  or  waterlogging.  Water  conservancy  condi¬ 
tions  are  poor,  and  the  dryland  area  is  naturally  large  amounting  to  27 
percent  of  the  total  cultivated  land  area,  including  32  percent  in  Jiahe 
County,  31  percent  in  Daoxian  County,  and  30.5  percent  in  Guiyang  County, 
making  these  counties  the  places  with  the  highest  percentage  of  dryland 
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area  In  southern  Hunan.  (2)  Grain  production  levels  are  not  high.  Grain 
crops  take  up  81  percent  of  the  total  cultivated  land  area,  and  25  percent 
of  the  southern  Hunan  agricultural  region  is  sown  to  grain  crops,  yet  the 
southern  Hunan  apicultural  region  accounts  for  only  23.9  percent  of  gross 
grain  output.  Yields  average  802  jin  per  mu,  and  yields  average  705  jin 
per  capita  (including  Ningyuan  with  657  jin  per  capita  and  Jiahe  with  668 
jin  per  capita),  making  this  region  the  one  with  the  lowest  grain  yields 
per  capita  in  the  southern  Hunan  agricultural  region.  (3)  Cash  crops  are 
of  many  kinds  and  a  large  percentage  of  the  total.  According  to  1975 
statistics,  47.3  percent  of  the  area  sown  to  peanuts  in  the  southern  Hunan 
agricultural  region,  52.8  percent  of  the  area  sown  to  flue-cured  tobacco, 
29.4  percent  of  the  area  sown  to  sugarcane,  and  60.8  percent  of  the  area 
sown  to  ramie  was  located  here,  and  53.8  percent  of  the  southern  Hunan  agri¬ 
cultural  region’s  gross  output  of  peanuts,  54.1  percent  of  flue-cured 
tobacco,  31.7  percent  of  sugarcane,  and  60.1  percent  of  ramie  were  produced 
here.  This  is  a  major  growing  area  for  cash  crops  in  southern  Hunan. 

(4)  Tea  oil  forests  are  the  most  important  kinds  of  forests.  These  tea  oil 
forests  account  for  20  percent  of  southern  Hunan's  tea  oil  forest  area,  and 
18  percent  of  its  annual  tea  oil  output,  making  this  area  second  only  in 
importance  to  the  northern  sub-area  in  output  of  tea  oil. 

In  view  of  the  natural  and  social  conditions  of  this  region's  agricultural 
production,  as  well  as  the  prevailing  character  of  production,  this  region 
ends  itself  to  construction  as  a  grain  and  flue-cured  tobacco,  sugarcane, 
ramie,  and  oil-bearing  crop  base.  To  this  end,  it  will  be  necessary  to 
hasten  the  building  of  farmland  water  conservancy,  and  improve  capabilities 
to  withstand  drought  in  order  to  assure  consistently  high  yields  despite 
drought  or  waterlogging. 


3.  Southeastern  Mountainland  Forest,  Grain,  and  Hemp  Region.  This  sub- 
region  includes  Lingxian,  Guidong,  Rucheng,  and  Yizhang  counties,  most  of 
Zixing  and  Chenxian  counties,  and  a  part  of  Linwu,  Anren,  and  Yongxing 
counties  for  a  total  of  128  communes  and  a  13,900  square  kilometer  land 
area,  which  is  29  percent  of  the  southern  Hunan  agricultural  region,  and 
19.7  percent  of  the  cultivated  land  area.  It  has  16.8  percent  of  the  agri¬ 
cultural  population,  and  cultivated  land  averages  1.31  mu  per  capita  making 
this  a  region  of  scant  population  relative  to  the  amount  of  fields  in  the 
southern  Hunan  agricultural  region.  Its  major  features  are  as  follows: 

(1)  High  percentage  of  land  used  for  forestry,  the  forests  consisting 
principally  of  pine  and  miscellaneous  kinds  of  trees.  Over  80  percent  of 
the  land  area  is  used  for  forestry,  including  82.5  percent  in  Guidong  County, 
and  89  percent  in  Lingxian  County.  The  percentage  of  land  used  for  farming 
IS  smll,  by  contrast  and  the  reclamation  index  low,  averaging  8.5  percent. 

In  Lingxian,  Guidong,  and  Zixing  counties,  it  is  only  5  to  7  percent,  and  in 
Rucheng  and  Yizhang  counties,  it  is  less  than  10  percent.  A  prominent 
feature  of  forestry  is  the  high  percentage  of  pine  and  miscellaneous  trees, 
and  high  reserves  per  unit  of  area.  In  Rucheng  County,  for  example,  the 
pine  and  miscellaneous  forest  area  is  68.4  percent  of  the  total  forest  area, 
and  reserves  are  79.8  percent  of  total  reserves.  Reserves  of  pine  and 
miscellaneous  trees  per  unit  of  area  amount  to  8.11  cubic  meters  per  mu, 
which  is  5.01  cubic  meters  per  mu  higher  than  reserves  of  Chinese  fir  per 
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unit  of  area.  (2)  The  percentage  of  wetlands  is  high.  Mostly  paddy  rice  is 
planted,  but  yields  are  low.  This  region  is  affected  by  the  terrain. 
Precipitation  is  plentiful,  much  rain  falling  in  autumn.  It  has  good  sources 
of  water,  and  the  certainty  that  water  will  be  available  for  agriculture  is 
l;iigh.  The  percentage  of  wetlands  is  fairly  large  (wetlands  accounting  for 
as  much  as  86.6  percent  of  the  cultivated  land  area).  The  farmland  area 
from  which  a  crop  may  be  assured  despite  drought  or  waterlogging  is  also 
relatively  high.  In  Lingxian  and  Guidong  counties,  a  crop  can  be  guaranteed 
from  more  than  71  percent  of  the  cultivated  land  area  despite  drought  or 
waterlogging.  More  than  80  percent  of  the  total  area  sown  to  grain  in  the 
sub— region  is  sown  to  paddy  rice,  and  in  Zixing,  Lingxian,  Rucheng,  and 
Guidong  counties,  the  percentage  is  greater  than  90.  Gross  output  of  paddy 
accounts  for  more  than  90  percent  of  gross  grain  output,  and  for  as  much  as 
97.7  percent  in  Zixing.  Clearly  the  degree  of  undiversified  farming  is 
high.  However,  in  this  sub-region  population  is  scant  relative  to  fields; 
the  movintain  forest  area  is  vast;  the  labor  force  is  insufficient;  the  farm¬ 
ing  system  is  undiversified;  farming  is  extensive  rather  than  intensive, 
and  grain  yields  are  relatively  low.  In  1975  grain  yields  averaged  only 
733  jin  per  mu,  and  only  644  jin  in  Lingxian  County.  (3)  The  mountainlands 
are  not  used  to  the  full,  and  a  great  potential  exists  for  their  multiple 
use.  Though  the  forest  area  in  this  region  is  vast,  nevertheless,  in  the 
main  forest  regions,  timber  reserves  average  only  3.3  cubic  meters  per  mu, 

2.3  cubic  meters  per  mu  less  than  the  forest  regions  of  the  upper  reaches 
of  the  Yuan  Shui.  Barren  mountains  and  cut-over  land  amounts  to  about  20 
percent  of  the  mountainland  area;  more  than  21  percent  in  Yizhang,  Guidong, 
Zixing,  and  Rucheng  counties.  Consequently,  a  great  tapable  potential 
exists  from  simply  using  existing  forestlands  and  increasing  reserves  per 
unit  of  area. 

This  region  should  develop  its  mountainland  resources  by  emphasizing  multiple 
uses  of  forestry  resources.  In  addition  to  greater  diversity  of  timber 
forests,  the  region  should  also  actively  develop  some  economic  forests, 
and  the  production  of  forest  sideline  products  such  as  medicinal  herbs  and 
tea.  In  addition  to  efforts  to  increase  grain  yields  from  existing  culti¬ 
vated  land,  the  farming  industry  should  also  develop  some  cash  crops  as 
feasible.  Mountain  and  hill  valley  areas,  in  particular,  with  fertile  soil, 
warmth  and  moisture,  and  free  from  the  threat  of  autumn  drought  are  suited 
to  the  growth  and  development  of  ramie. 

4.  Southwestern  Mountainland  Forest,  Grain,  Tobacco,  and  Tea  Region.  This 
region  includes  the  intermediate  mountain  predominantly  forest  agricultural 
region  type,  consisting  of  Yangming  Shan,  Ta  Shan,  Dupang  Ling,  Mengzhu  Ling, 
and  the  Jiuyi  mountainlands,  plus  part  of  the  low  mountain  co-equal  forest 
and  grain  type,  hill  basins  where  grain  predominates,  and  cash  crop  types 
with  a  total  of  150  communes  and  a  land  area  of  13,700  square  kilometers, 
which  is  about  28.6  percent  of  the  area  of  the  southern  Hunan  agricultural 
region  and  14.5  percent  of  its  cultivated  land.  It  has  15.8  percent  of  the 
agricultural  population,  and  cultivated  land  averages  1.02  mu  per  capita, 
making  it  a  region  in  southern  Hunan  with  scant  population  and  scant  culti¬ 
vated  land  (about  101  people  per  square  kilometer).  The  most  important 
features  of  agricultural  production  in  this  sub— region  are  as  follows . 
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(1)  A  vast  amount  of  land  used  for  forestry  and  a  low  reclamation  index. 

More  than  90  percent  of  the  land  area  in  the  sub-region  is  used  for 
forestry,  making  it  the  region  among  the  secondary  regions  with  the  highest 
percentage  of  land  used  for  forestry.  Little  land  is  used  for  farming,  so 
the  reclamation  index  is  naturally  low,  averaging  only  6.5  percent.  For 
Shuangpai  County,  the  index  is  only  2.7  percent.  (2)  Chinese  fir  forests 
predominate,  with  a  fairly  high  percentage  of  bamboo  forests.  Except  for 
Dupang  Ling,  in  most  areas  Chinese  fir  forests  account  for  more  than  40  per¬ 
cent  of  the  forestland  area.  In  the  Shuangpai  and  Jianghua  forest  regions, 
fir  forests  account  for  48.2  percent  of  the  forestland  area.  Second  is 
numerous  bamboo  forests.  In  Shuangpai  County,  for  example,  moso  bamboo 
resales  amount  to  38.68  million  stalks.  Lanshan  and  Jianghua  counties  have 
a  substantial  amount  of  moso  bamboo.  (3)  Undiversified  farming  and  a  low 
level  of  production.  Grain  accounts  for  more  than  90  percent  of  the  area 
sown  to  farm  crops.  Since  water  conservancy  facilities  are  rudimentary,  the 
acti^l  extent  to  which  crops  may  be  guaranteed  from  farmlands  is  low.  In 
addition,  the  percentage  of  dryland  grain  is  high;  farming  is  extensive 
rather  than  intensive;  and  grain  yields  are  low.  In  1975,  yields  averaged 
745  jin  per  mu.  This  Included  yields  averaging  less  than  700  jin  per  mu  in 
Jianghua  and  Jiangyong  counties.  Grain  yields  averaged  701  jin  per  capita. 
Cash  crops  have  developed  substantially  in  recent  years.  In  area  sown  and 
gross  output,  sugarcane  and  flue-cured  tobacco  amount  to  35  and  20  percent 
of  the  totals  for  the  southern  Hunan  region. 

Development  of  forestry  in  this  region  should  concentrate  primarily  on  rais- 
ing  the  timber  output  rate  of  existing  forestlands,  strengthening  all-round 
production,  and  building  new  type  bases  made  up  of  different  kinds  of  forest 
trees  such  as  Chinese  fir,  pine,  miscellaneous  trees,  and  bamboo,  good  per¬ 
formance  in  multiple  uses  of  forestry  sideline  products,  and  appropriate 
expansion  of  the  economic  forest  area  (such  as  suitable  development  of  tung 
oil  forests  in  limestone  mountainlands) .  Mountainlands  are  wet  and  foggy, 
so  tea  grows  fast  there;  many  pickings  are  possible;  and  quality  is  good.’ 
More  commune  and  brigade  tea  farms  should  be  developed  and  there  should  be 
steady  expansion  of  the  tea  plantation  and  picking  area,  promotion  of 
superior  varieties,  increase  in  quantity,  and  improvement  of  quality.  The 
farming  industry  should  place  most  emphasis  on  increasing  yields  per  xmit 
of  area,  expanding  the  cultivated  area  as  conditions  permit.  Farmland 
capital  construction  should  be  actively  developed,  fertilization  increased, 
and  general  methods  suited  to  specific  circumstances  for  a  readjustment  of 
crop  patterns  and  the  multiple  cropping  system. 


256 


Chapter  6.  Western  Hunan  Agricultural  Region 

The  western  Hunan  mountainland  agricultural  region  is  located  in  the  western 
part  of  the  province.  It  includes  the  Western  Hunan  Tujia  Nationality  and 
Miao  Nationality  Autonomous  Zhou,  Qianyang  Prefecture,  Shimen  and  Cili  coun¬ 
ties  in  Changde  Prefecture,  Anhua  County  in  Yiyang  Prefecture,  Xinhua  County 
in  Lianyuan  Prefecture,  and  Longhui,  Dongkou,  Wugang,  Suining,  Chengbu,  and 
Xinning  counties  in  Shaoyang  Prefecture.  The  whole  region  consists  of  31 
counties  and  two  municipalities,  and  covers  an  area  of  approximately  79,800 
square  kilometers,  which  is  37.7  percent  of  the  total  area  of  the  province. 

It  is  the  region  with  the  largest  area  among  Hunan  Province’s  four  major 
agricultural  regions. 

In  1979  the  Western  Hunan  Agricultural  Region  had  a  population  of  12.56 
million,  or  24  percent  of  the  provincial  total.  This  included  an  agricul¬ 
tural  population  of  11.55  million,  or  92  percent  of  the  region's  total 
population.  It  had  members  of  the  Tujia  nationality,  Miao  nationality, 

Dong  nationality,  Yao  nationality  and  Zhuang  nationality  making  it  the 
region  in  the  province  with  the  greatest  concentration  of  fraternal  nationali¬ 
ties.  In  accordance  with  the  party's  nationality  policies,  the  Western  Hunan 
Tujia  Nationality  and  Miao  Nationality  Autonomous  Zhous,  two  Dong  nationality 
autonomous  counties  in  Xinhuang  and  Tongdao,  and  the  Chengbu  Miao  Nationality 
Autonomous  County  were  established. 
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First  Section.  Agricultural  Production  Conditions 
1.  Terrain  Features  and  Their  Effects  on  Cultivated  Land 
(1)  Terrain  Features 

The  mountainlands  are  vast  and  rise  and  fall  precipitously.  Mountainlands 
occupy  about  80  percent  of  the  total  area  of  the  Western  Hunan  Region. 
Elevation  ranges  from  500  to  1,000  meters  above  sea  level,  and  the  terrain 
consists  mostly  of  intermediate  and  low  mountains.  In  northwestern  Hunan, 
the  Wuling  Shan  tower,  and  in  southwestern  Hunan,  the  Xuefeng  Shan  coil 
around.  The  min  peak  of  the  Xuefeng  Shan,  Luowengbamian  Shan,  rises  to  a 
height  of  2,174  meters.  Relative  height  ranges  from  300  to  700  meters, 
tountain  ranges  rise  one  after  another  and  ravines  fall  away  steep  and  deep. 
A  vast  amount  of  land  suitable  for  forestry  and  animal  husbandry  lies  in 
the  vast  mountains.  Throughout  the  region,  84,426,000  mu  of  land,  or  more 
than  70  percent  of  the  region's  total  land  area  is  used  for  forestry.  This 
percent  of  the  total  land  area  in  the  province  devoted  to  forestry. 

In  addition  there  is  26.77  million  mu  of  barren  mountains  and  cut-over  land, 
which  is  53  percent  of  the  total  barren  mountain  and  cut-over  land  area  in 
the  whole  province.  The  region  has  more  than  10  million  mu  of  grassy 
mountains  and  slopes.  A  preliminary  survey  conducted  in  Qianyang  Prefecture 
shows  7.79  million  mu  of  grassy  mountains  and  slopes  suited  to  the  raising 
?o  includes  continuous  tracts  of  grasslands  of  more  than 

10,000  mu  each  at  155  different  places.  Conditions  favor  development  of 
agriculture  in  moxmtain  regions;  however,  there  are  definite  limits  on  the 
reclamtion  of  land  for  farming.  The  region  presently  has  12.97  million  mu 
of  cultivated  land,  or  10.8  percent  of  the  region's  total  land  area. 

Karst  topography  is  well  developed  and  exists  over  a  wide  area.  Twenty-four 
of  31  counties,  or  77.4  percent  of  all  counties  in  the  region,  have  karst 
topography.  In  each  of  the  counties  of  the  northwestern  autonomous  zhou, 
as  well  as  in  Shimen  and  Cili,  surface  material  is  principally  limestone 
with  sandy  shale  second.  Kar sting  is  widespread  and  most  developed  in  tree¬ 
less  limestone  uplands.  It  is  found  mostly  in  the  northern  part  of 
Fenghuang  County  at  Shirongqi  in  Yongshun  County,  at  Sanchacun  in  Dayong 
County,  and  to  the  northwest  of  a  line  running  from  Chengguanzhen  in  Cili 
County  to  Weixinchang  in  Shimen  County.  The  terrain  declines  gradually  from 
the  northwest  to  the  southeast  giving  rise  to  multi-level  mesas,  some  of 
the  best  developed  of  which  are  800  to  1,000  meters  high  and  have  broad  flat 
tops,  maintaining  somewhat  the  appearance  of  high  plateaus.  The  soil  layer 
is  fairly  thick  and  suitable  for  cultivation  or  else  for  development  as 
livestock  farms.  Lowlands  and  eroded  valleys  are  suited  to  development  of 
paddyfields.  However,  most  of  the  surface  water  flows  from  fissures  and 
caverns,  so  drought  is  an  ever  present  threat.  Springs  and  underground 
streams  frequently  crop  up  in  the  treeless  limestone  uplands  and  limestone 
mountainlands,  and  on  associated  wooded  escarpments,  and  are  a  possible 
source  of  water  for  farmlands.  But  the  water  temperature  is  low,  and  the 
water  contains  much  calcium,  which  can  result  in  cold,  waterlogged  fields 
or  yashi  soil  fields.  During  the  rainy  season,  the  hemmed-in  lowlands  and 
the  eroded  valleys  are  frequently  in  danger  of  waterlogging  and  water 
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stagnation  as  a  result  of  the  accumulation  of  rainfall  and  the  gushing  forth 
of  large  quantities  of  ground  water. 


Xinhua,  Longhui,  Dongkou,  Wugang,  and  Xinning  counties  on  the  southeastern 
side  of  the  Xuefeng  Shan  are  crisscrossed  with  karsted  hills  and  karsted 
plains.  North  and  south  of  the  Dongkou  County  county  seat  in  the  eastern 
foothills  of  Xuefeng  Shan  in  the  area  from  Menggong  City  to  Yangqi  Commune 
in  Xinhxia  County  are  diluvial  and  alluvial  dovmlands.  This  region  xs  suit 
able  for  development  of  dryland  crops,  citrus,  and  tea. 


Southwest  of  a  line  running  through  Yuanling,  Chenxi,  Huaihua,  and  Xupu,  as 
well  as  in  Jingxian  County,  are  found  karsted  low  mountains  and  hills  and 
karsted  red  soil  hill-like  plains.  The  limestone  and  red  soil  hill-like 
plains  at  Liangshuij ing  in  Yuanling,  in  Huaihua,  and  in  Jingxian  as  well  as 
the  eroded  lowlands  of  Chenxi  and  Tianwan  are  places  where  farming  is 
fairly  well  developed. 

Narrow  valleys  are  numerous  and  basins  dot  the  region  like  stars  in  the  sky. 
The  western  Hunan  region  has  been  powerfully  uplifted  by  new  diastrophic 
movements,  and  the  cutting  action  of  rivers  has  been  intense,  creating 
narrow  valleys  several  hundred  meters  deep.  There  is  little  cultivated  land 
in  these  narrow  valleys  where  the  hours  of  sunshine  are  short  and  where 
mountain-shaded  fields  are  numerous.  Nevertheless,  water  power  resources^ 
are  plentiful  in  these  narrow  valleys.  In  parts  of  the  western  Hunan  region, 
basins  have  been  imbedded  like  stars  among  the  lofty  ranges,  and  most  are 
traversed  by  rivers.  Fairly  large  basins  Include  the  Sanzhl  Basin,  the 
Dayong  Basin,  and  the  Cili  Basin  along  the  shores  of  the  Li  Shui,  plus  the 
Anjiang  Basin,  the  Zhijiang  Basin,  the  Huaihua  Basin,  and  the  Xupu  Msin  in 
the  Yuan  Shui  drainage  area.  To  the  east  of  Xuefeng  Shan  lie  the  Xinhua 
and  Lianyuan  basins,  and  the  Dongkou,  Longhui,  and  Shaoyang  basins,  only 
parts  of  which  lie  within  this  region.  In  addition,  there  is  the  Long shan 
Basin  in  the  northwest  corner  of  the  province.  These  basins  are  broad  with 
developed  alluvial  plains  and  downlands.  They  are  the  places  in  western 
Hunan  region  where  population  and  cultivated  land  are  concentrated  and  where 
agriculture  is  well  developed. 

(2)  Three  Major  Features  of  Cultivated  Land 

The  high  mountains,  deep  valleys,  and  steep  slopes  have  resulted  in  the 
following  three  features  for  cultivated  land  in  the  western  Hunan  region: 

First  is  marked  changes  in  the  vertical  location  of  cultivated  land.  The 
table  provided  below  (Table  100)  shows  8  million  mu,  or  59.3  percent  of  the 
total  cultivated  land  area,  to  be  below  500  meters,  with  paddyfields  at  this 
elevation  accounting  for  63.2  percent  of  the  entire  region  s  paddyfield  area. 
This  is  the  region's  farming  heartland.  Above  800  meters  is  1.87  million  mu 
of  cultivated  land,  or  14  percent  of  the  region's  total  cultivated  land  area, 
with  drylands  here  accounting  for  22.1  percent  of  the  region  s  tota  ry  an 
area.  A  very  large  percentage  of  the  province's  high  and  cold  mountain 
region  cultivated  land  area  lies  here. 
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Table  100.  Table  Comparing  Cultivated  Land  Distribution  at  Different  Eleva¬ 
tions  in  the  Western  Hunan  Regionl 


(a)  m  S 


(b)*  B  (c)® 

(f)  vf) 

®  f?  (g)  ffi  fi 

W  It  M(%)  (;^b) 


500*  HT 

500—800* 

800*fet± 


1.  This  table  is  based  on  1973  figures,  which  diverge  slightly  from  1949 
statistical  figures. 


*  ffl  ■  *  ±  it  (d) 

■~7fT  rmr^ 


ffi  m- 

<%)  CJfS) 


1:  StlaLT  *'•  of  total  dryland 

arsa 

d’  1-1  ^  j  P®i^centage  of  total  culti- 

d.  Total  of  wetlands  and  drylands  vated  land  area 

e.  eters  3qq  below 

f.  Area  (10,000  mu)  k.  50O-8OO  meters 

g.  Percentage  of  total  wetland  1.  More  than  800  meters 

m.  Total 

^  percentage  of  cultivated  land  is  drylands,  the  most  in  the 

whole  province. _  Of  the  12.97  million  mu  of  cultivated  la^d  in  the  region! 

.6  million  mu  is  drylands.  This  is  28  percent  of  the  region's  total  culti- 

percent  of  the  province's  total  drylands  area.  Con- 
wetland  and  dryland  farming  and  on  paddy  rice 
extremely  major  importance  in  the 

western  Hunan  region.  (Figure  55) 

disnfrsS^nfrP^^*^^  ^5^  higher  than  the  water  supply,  and  cultivated  land  is 
valC^rtrdL^^^  ^  western  Hunan  region,  mountains  are  high; 

whii!  r  •  ?’  ^®sult  that  fields  are  high 

Ti  lilting  of  water  is  of  extremely  major  significance 

e^ce^LStln'thf'""""  f  mountains!  very  greft  diffe!! 

f!!™!  ^  mountain  tableland  areas  form  continuous  tracts  for 

mon^de  -•  a  narrow  valley  regions  there  are  numerous  "little 

mounds,  and  conical  hills  with  some  flat  land  at  the  base,"  but  very  little 

farmland.  Terraced  fields  on  slopes  are  numerous  as!  for 
Prefecture  where  99.5  percent  of  the  620,000  mu  of  dry- 
lands  are  on  slopes.  Approximately  60  percent  of  the  drylands  have  a 
g  len  greater  than  25  degrees;  the  soil  layer  is  thin;  and  farming  is 
one  on  7  wit  difficulty.  The  space  between  terraces  on  terraced  fields 

metI!Z  ^  than  3 
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Figure  55.  Classification  Map  Showing  Drylands  as  a  Percentage  of  Cultivated 
Land  Area  in  the  Western  Hunan  Agricultural  Region 


a .  Legend 

b.  Classification  based  on  calculations  made  from  1975  data 

c.  Drylands  greater  than  60  percent  of  cultivated  area 

d.  Drylands  between  41  and  60  percent  of  cultivated  area 

e.  Drylands  between  21  and  40  percent  of  cultivated  area 

f.  Drylands  less  than  20  percent  of  cultivated  area 

g.  Scale:  1:2,000,000 


(3)  Five  Types  of  Wetlands 

region  may  be  divided  into  five  kinds  as  a  result  of  the 
effects  of  terrain  and  topography,  as  follows: 

along  the  banks  of  the  Li  Shui,  Yuan  Shui, 

Zi  Shui  and  their  tributaries,  mostly  below  500  meters  above  sea  level  and 
concentrated  in  basins  where  the  terrain  spreads  out,  light  and  heat  condi- 

mate?v"^n  resou^ces^plentifur  IppLxi- 

aS  iLi?  lilT  .  ^^tland  area  is  in  such  places.  Some  intermediate 

J  conservancy  projects  and  electromechanical  drainage  and 

tIo2lrffirly1oS.  "  established,  and  water  conservancy  condi- 

Creek-side  fields.  These  are  found  on  both  banks  of  creeks  and  brooks  and 
account  for  approximately  25  percent  of  the  wetland  area.  Some  water  con- 

conditiLs^f^^^S^^^i^^^^*^  streams  is  great  providing  good 

onditions  for  development  of  turbine  pumps  and  small  hydroelectric  stations. 

Mountain  alluvial  fields.  These  are  found  mostly  at  the  headwaters  of 
Muntam  creeks  and  brooks  and  account  for  12  percent  of  the  wetland  area 

SS  S:  ^  fleLs;  water  Sciii- 

furrows  anrl  fi  between,  and  Irrigation  by  channeling  water  along 

furrows  and  flood  irrigation  is  practiced  everywhere. 

^untain  slope  fields.  These  are  terraced  fields  on  mountain  slopes  where 

rainLir^^Sir'"^  conditions  are  poor,  and  the  fields  rely  mostly  on  natural 

account  for  Such  fields 

account  for  about  25  percent  of  the  total  wetland  area. 

mountain  fields.  Tableland  fields  at  an  elevation  of  around 
500  meters  in  western  Hunan  are  called  flat  top  high  mountain  fields.  They 
,  high  mountain  tablelands,  and  account  for  about  8  percent  of 

the  total  wetland  area.  Most  fields  lie  In  eontlnuous  tracts;  SerLn- 

fiSS-^anr?"'  population  is  sparse  relative  to  the  amount  of 

fields,  and  farming  is  extensive  rather  than  intensive. 

2.  Soil  and  Its  Utilization  Characteristics 

^ertlcnloJrJS^ilbSL*;*”"'  «»-^»er  Materials;  striking  Pattern  of 

soil-forming  mother  material  is  mostly  phyllite  shale 
and  slate.  The  region  between  Zhenqi  to  Yuanling  is  one  of  Lgh  concentra-’ 

orXueLS’'sha7  the  east 

Xuefeng  Shan,  limestone  predominates.  Granite  is  found  in  southern  Xuuu 

fo^Mnrmifll®  southern  Chengbu.  Regional  differences  in  soil-  ’ 

natur^orSrr”^^’'^  ^rought  about  regional  differences  in  the 

nature  of  the  region’s  soil.  (Table  101) 
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Table  101. 


Relationship  of  Different  Mother  Materials  to  Fertility 


a.  Mother  material 

b.  Moisture  (%) 

c.  Effective  phosphate  (jin/mu) 

d.  Exchangeable  potash  (jin/mu) 

e.  Complete  nitrogen  (%) 

f.  Organic  matter  (%) 


Limestone 
Phyllitic  shale 
Purple  shale 
Granite 
Alluvium 


The  yellow  earth  derived  from  limestone  in  northwestern  Hunan  is  neutral  to 
slightly  alkaline  and  is  suited  for  the  growing  of  trees  such  as  tung  oil, 
ChiLse^tallow,  lacquer,  Eucommia,  glossy  privet,  and  Chinese  sumac.  Paddy- 
fields  developed  from  limestone  and  purple  shale  have  fairly  clayey  soil, 
and  the  soil  contains  substantial  amounts  of  nitrate  nutrients.  o 
derived  from  limestone  contains  substantial  amounts  of  calcium  and  is 
prone  to  form  into  mud  balls.  Yashini  soil  is  found  over  a  wide  area,  and 
is  lacking  in  both  organic  material  and  effective  phosphate.  Soils 
developed  from  purple  shale  have  an  effective  phosphate  content  ttet  is 
1.37  to  4.5  times  that  of  soils  developed  from  other  mother  mater^ls.  ^ 
Purole  soils  are  suited  to  the  growing  of  cedar,  but  not  Chinese  fir.  S 
de^Sopef  are  frlabll  and  ventilated,  with  plentiful  . 

They  a?e  suitable  for  the  growing  of  Chinese  fir.  Soils  ^  ^ttrS 

from  granite  mother  material  are  fairly  light;  they  contain  little  nitrate 
but  uLally  substantial  potash.  Their  ability  to  retain 
lizer  is  fairly  poor,  however.  Some  lack  potash  as  a  result  of  ..  f* 

lie  granite  royare^  is  fairly  vast,  and  the  ^"^face  soil  cover^g  it  is 
prone  to  peel  off  with  winter  freezing  making  it  bad  for  the  growing  of 
Chinese  fir. 

In  western  Hunan  where  mountain  ranges  roll  on  one  after  another  a^^^^^he 
land  rises  and  falls  sharply,  variations  in  the  vertical  pattern  of  so 
distribution  are  striking.  Yellow  earth  and  purple  earth  are  found  mostly 
below  500  meters.  Mountainland  yellow  and  red  soils  are  found  mostly 
between  500  and  1,000  meters.  Mountainland  brown  soil  is  fo]® ^  ^t  lnn 

1  000  to  1,400  meters.  Mountainland  meadowland  soil  is  found  above  1,400 
meters.  Agricultural  soil  also  exhibits  a  pattern  of 

See  the  following  table  (Table  102)  for  distribution  characteristics  and 
properties. 
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Table  102. 


Distribution  Characteristics  and  Properties  of  Western  Hunan 
Region  Agricultural  Soils 


Areas  of  distribut ion 


Soil  properties 


Wetland  Soils: 


Sandy  chaoni  Found  on  both  banks  of  the 

main  stream  and  tributaries  of 
the  Yuan,  Li,  and  Zi  rivers. 
Formed  as  a  result  of  flooding 
with  silting. 


Black  ni 
soil 


Found  mostly  near  building 
sites  on  flat  terrain. 


Baishan  ni 


Found  in  fairly  flat  places  in 
mountain  regions,  on  ridged 
fields  on  slopes,  and  on 
fairly  wide  mountain  alluvial 
fields. 


Maganni  Found  in  ridged  fields  at  the 

soil  foot  of  gently  sloping  hills 

in  the  purple  rock  region  of 
Yuanllng  and  Zhenql  counties. 

Huangni  Found  in  slope  fields  and 

soil  terraced  fields  in  large 

mountain  areas  or  at  the  foot 
of  large  mountains  and  on 
tablelands  of  low  mountains 
and  hills. 


Cold  sandy  Found  in  high  mountains  on 
ni  soil  both  sides  of  cold  water 

narrow  valleys  and  creeks. 


Rock  debris  Formed  mostly  from  drift 

deposit  or  cliff  debris  on 
valley  floors. 


Soil  layer  is  friable  and  fer¬ 
tile.  Where  light  conditions 
are  good,  it  is  suited  to  the 
growing  of  a  wide  variety  of 
crops.  Poor  water  and  ferti¬ 
lizer  retention. 

Deep  soil  layer,  thick  culti¬ 
vable  layer,  fertile,  plenti¬ 
ful  nitrogen,  suitable  for 
growing  a  wide  range  of  crops. 

Thick  soil  layer,  clayey  soil, 
strong  water  and  fertilizer 
retention,  lower  layer  clayey 
and  leathery. 


Lacking  in  nitrates;  plentiful 
phosphate  and  potash. 


Tends  to  be  heavy  and  of  mod¬ 
erate  fertility.  Soil  maturity 
poor  in  some  fields,  with 
slight  organic  content. 


Much  sand  and  little  clay;  poor 
soil  quality,  low  fertility  as 
a  result  of  mountain  floods. 
Cold  water  in  high  mountains 
causes  delay  in  season. 

Soil  layer  contains  numerous 
pieces  of  stone,  which  makes 
for  difficulty  in  farming,  low 
fertility,  loss  of  fertility 
and  loss  of  water. 


264 


Yashini 

soil 


Cold  water¬ 
logged 
fields 


Found  mostly  in  low  ridged 
fields  and  in  fairly  low- 
lying  alluvial  fields  in 
mountain  regions. 

Found  mostly  in  mountain 
valley  mountain  alluvium  in 
mountain  regions. 


Dryland  Soils: 

Sandy  chao  Found  on  both  banks  of 

soil  rivers. 


Heini  soil  Found  mostly  near  inhabited 


sites. 


Yellow 
sandy  soil 


Yellow  soil 


Magan  soil 


Rock  debris 
soil 


Found  mostly  on  fairly 
precipitous  mountain  slopes. 


Found  mostly  in  hills,  table¬ 
lands,  and  at  mid-level  on 
mountains • 

Considerable  amount  in 
Zhenqi,  Huaihua  and  Yuanling 
counties ,  and  on  gentle 
mountain  slopes. 


Found  generally  on  fairly 
steep  mountain  slopes. 


Clayey;  water  and  fertilizer 
do  not  mix  in  soil. 


High  water  table ,  deep  mud , 
poor  drainage,  inadequate 
sunlight,  low  soil  and  water 
temperature. 


Mostly  an  intermediate  soil 
that  is  friable  and  fertile 
and  suited  for  the  growing  of 
a  wide  variety  of  crops. 

Thick  soil  layer,  abundant 
organic  matter,  easily  tilled. 

Soil  is  friable  and  porous. 
Manure  decomposes  readily; 
poor  water  and  fertilizer 
retention. 

Moderate  soil  fertility;  dead 
yellow  soil  is  clayey,  acidic, 
inf er t ile ,  and  dry . 

Soil  layer  fairly  thick;  con¬ 
siderable  phosphate  and  potash; 
most  suitable  for  the  growing 
of  peanuts,  pulse  crops,  and 
sweet  potatoes. 

Shallow  soil  layer  with  numer¬ 
ous  pieces  of  rock. 


Characteristics  of  Soil  Use  and  Nurture 


Use  and  nurture  of  soil  means  a  change  from  allowing  the  soil  to  lie  fallow 
to  nurturing  it  and  using  it  at  the  same  time.  Farming  used  to  be  done  in  a 
fairly  extensive  manner  in  the  western  Hunan  region,  and  the  mam  way  in 
which  the  conflict  between  land  use  and  land  nurture  was  solved  was  by 
allowing  the  land  to  lie  fallow.  Up  until  the  time  of  liberation,  wetlands 
depended  mostly  on  storage  of  water  in  the  fields  themselves  to  resist 
drought,  and  the  fields  were  completely  inundated  during  winter.  Though 
winter  flooding  of  fields  helped  the  accumulation  of  organic  matter  and  the 

fertility  of  the  soil  wee  also  fairly  high,  nevertheless  the  long-term 


drowning  of  fields  in  winter  meant  that  the  soil  had  vpt-v  Hh-i^  • 

for  sunniag  and  weathering,  and  It  was  In  an^net^ic  :Sti1“\°l^nrper1o"d 

DsrceT'  "inter  Immersion,  soli  particles  dls- 

SrZ^d  sradually  floated  upward  then  sank,  soil  temperature 

pp  ,  organic  matter  and  nitrates  decomposed  with  difficultv  *1 

could  not  be  easily  tilled.  Most  Important,  durSrthr“lM«’^LSL  o^ 
^ter  rmmerslon  periods.  It  was  all  nurture  and  no  use.  lii^aMon 

Winter  immersion  gradually  gave  way  to  winter  dryness  and  wlnL^ 

"o^ps'”  "Sirr  rotatirroi-wSLTrrr  rrZd**" 

ops.  Thus,  the  soil  could  be  used  to  a  high  degree  and  for-m  ■?<- 

cerned^^th^mfin^d^fr^^^^^^  k*"  wetlands  are  cL- 

thosf I  difference  between  fields  that  are  immersed  in  winter  and 
those  that  are  kept  dry  in  winter  are  as  follows:  1)  Winter-flooded  f1Pld« 
are  drowned  year-round  while  fields  that  remain  dry  in  SntL  arfLv  e^cLr 
uring  the  period  the  paddy  is  growing  in  them.  2)  In  winter-dry  fields  ^ 

percolates  LwnwIJ^  fro!  ^hf  siri^ce 
Clea!l’v  ?h!  ?  "inter-flooded  fields  virtually  no  movement  of  water  occurs 

"fnter-flooded  and  winter-dry  fLuHL 
pro!!!t!e“  -i-  to  changerS^^Jr 

Going  from  widespread  use  of  the  soil's  natm-ai  fowik.»ns.  .. 
sou:  up  until  liberation,  slash^!!!  !n:!'flSl!rS“?e1e!!r"rr“!e‘!: 
the  western  Hunan  region.  Though  this  practice  enlarged  ttHStlv^e!  l^„a 
area  and  was  a  way  of  making  wide  use  of  the  soil's “Sural  f«t St! 

SdSsfLMuSSsrS)”^  SdS“r  --tonr-aS 

area.  TerSlSSSIe!  litS  !  P^SSSS^gS!  dIsSSllS! 

fields"  Sat  recelveSo  L!tuStS  !St“!ver 

!S!u! Snd  !hSS’  increasing 

=4' 

gxon  IS  quickening  the  pace  in  increasing  levels  of  fertilization^  in 
SStS  M^SudfStSlIl!!  ^toduces  con-  ’ 

!!om"':b!!rif  p- SSoSi 

rSlSs°d  waterlogged  fields  is  in  process  of  declining.  This^ 

reflects  development  away  from  wide  use  of  the  soil’s  natural  fertilltv 
toward  nurturing  the  soil.  Nevertheless,  the  percenLgf  S  fafSnf nro 
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Figure  57.  Map  Showing  Distribution  of  the  Average  Soil  Erosion  Modulus  for 
Many  Years  in  the  Western  Hunan  Agricultural  Region 


Table  103. 


Table  Showing  the  Percentage  of  Wetlands  Producing  Low  and 
Inconsistent  Yields  and  Consistently  High  Yields  in  Qianyang 
Prefecture  and  the  Western  Hunan  Autonomous  Zhou  in  1975  and 

1973 


( 

ja) 

(d) 

^  m 

1973^ 

16% 

25.2% 

11% 

1975#- 

9.8% 

19.9% 

19% 

Note;  Not  all  fields  with  low  and  inconsistent  yields  have  been  listed,  but 
rather  only  cold  waterlogged  fields  and  fields  dependent  on  rainfall  for 
comparison  purposes. 


Key; 

a. 

b. 

c. 

d. 


Low  and  inconsistent  farmland  (Note) 
Cold  waterlogged  fields 
Fields  dependent  on  rainfall 
Consistently  high  yield  farmland 
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(3)  Vast  Sources  of  Fertilizer  and  Great  Potential  for  Use 

First  of  all,  the  western  Hunan  region  has  plentiful  soil  resources  much 
reclaimable  wasteland,  much  grassland,  and  abundant  livestock  fodder.  It 
holds  great  potential  for  the  opening  of  fodder  bases,  development  of  an 
animal  husbandry  industry,  hog  raising,  and  the  collection  of  manure. 
Secondly,  many  of  its  fields  are  flooded  with  water  during  winter.  A  change 

fanurr''’'£  fddiJ-''®  planting  would  help  production  of  green 

to  I  mountains  abound,  and  mountainlands  can  be  used 

stablish  manure  bases.  Third,  the  region  has  a  long  history  in  the 

erlwinr^'r  oil-bearing  plants  and  rape,  and  if  is  suiLd  to  the 

growing  of  woody  oil-bearing  plants  and  rape.  Potential  for  development  of 

is  an  abundance  of  minerals  for 

„ industry,  and  hydropower  supply  is  readily  at  hand.  Thus, 
conditions  for  development  of  a  chemical  fertilizer  industry  are  good. 

Syste^'’^^^^’''^^'  Temperature  Characteristics  and  Their  Effects  on  the  Crop 
(1)  Atmospheric  Temperature  Characteristics 

Winters  are  mild  and  suiianers  are  cool.  Cold  weather  arrives  early  in  autumn 

the  wesfem  H  "o^theast-southwest  orientation  of  the  mountain  ranges  of' 

r.0T-f-h^  K  ?  “  region,  with  Huping  Shan  and  Badagong  Shan  along  the^ 

Play  rLf iSfe  elevation  above  sea  level,  the  mountainlands 

III  fesulf  fL  “  blocking  the  flow  of  cold  and  warm  air  currents. 

As  a  result,  the  climate  of  this  region  is  characterized  by  moderate  winters 

Soutb°°f  Temperatures  throughout  the  region  average  Ib^C-l?.  S'C 

TmL  Chengbu,  Suining,  and  Jingxian,  and  west  ^f 

averager^ess  tSr^6°C  ;  Yongshun,  and  Huayuan,  the  annual  temperature 

the  efsf  1  ;•  ^  frost-free  period  is  longer  than  in  places  to 

fSn  in  cSn^sb.  f  a  ■;  it  is  7  days  longer  in  Jishou 

than  in  Chanpha,  and  5  days  longer  in  Zhijiang  than  in  Shuangfeng.  Low 

temperature  is  generally  above  -7‘>C,  higher  than  at  the  same  !am;de  to  the 
east  of  this  region.  The  absolute  minimum  temperature  isopleth  also  tends 
to  decline  from  the  east  toward  the  southwest  Ld  northwesf.  January 
temperatures  average  higher  than  at  the  same  latitude  to  the  east  of^this 
years,  the  January  temperature  averages  S.l'^C  in  Dayong 

4'9"C  temperature  averigef’ 

4.y  C,  which  IS  0.7  C  higher  than  at  Yueyang.  In  July,  the  average  tempera¬ 
ture  is  usually  below  28°C,  which  is  lower  than  any  place  else  in\he 

result  of  the  weakening  of  solar  radiation  after  August 
nd  the  relatively  high  topography,  the  temperature  drops  rapidly  if 

irfSly  hifh^^  ""T  probability  of  Occurrence 

iftf  OOOO  V  ^  problem  of  safe  full  heading  of  the 

te  rice  crop  must  be  taken  into  consideration. 

substantial  variations  in  daily  temperatures: 

■tllTl  mountains  and  large  numbers  of  clouds,  so  it  gets 

less  sunshine  than  other  regions.  The  region  gets  between  1  273  and  1  642 
hours  of  sunshine  each  year,  most  of  it  during'july  aS  Sg^st!  S^r  ^hf 
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vears  Jishou  has  averaged  1,345  hours  of  sunshine,  Dayong  1,528  hours,  and 
Huayuan  1,312  hours  versus  1,771  hours  for  Changde,  1,849  hours  for  Yueyang, 
and  1,803  hours  for  Xiangyin.  The  sunny  day  rate  for  the  western  Hunan 
region  ranges  from  30  to  37  percent,  and  total  radiation  ranges  from  91.2  to 
104.0  kilocalories  per  square  centimeter  per  year,  generally  decreasing  from 
east  to  west.  Between  April  and  October,  the  average  daily  temperature 
variation  is  greater  than  8.2‘>C,  and  between  July  and  October  the  average 
daily  temperature  variation  at  Dongkou  reaches  more  than  18  C. ^  April 
through  October  is  the  period  when  paddy  rice,  cotton,  and  fruits  grow  and 
ripen!  and  great  variations  in  daily  temperatures  are  beneficial  to  these 
crops*  accumulation  of  fiber* 

Marked  vertical  temperature  change,  seasonal  changes  becoming  greater  with 
elevation:  Vertical  temperature  changes  are  marked  in  western  Hman. 

Generally  speaking,  the  variation  in  temperature  for  each  100  meter  rise  in 
elevation  is  the  same  as  for  each  degree  of  latitude.  Take,  for  example,  the 
Shimen  County  Meteorology  Station  (N  29°40'  and  80.2  meters  above  sea  level) 
and  the  Dongshanfeng  Meteorology  Station  (N  29“51'  and  1,461  meters  above 
sea  level),  a  difference  of  1,370.8  meters  in  elevation.  However,  the 
temperature  variation  between  the  two  stations  is  as  though  the  one  at  the 
hiSer  elevation  were  at  N  13“46' .  Shimen’s  temperature  is  like  that  of  the 
inLrmediate  sub-tropics,  while  Dongshanfeng’ s  is  like  that  of  Changchun. 
Between  500  and  800  meters,  the  frost-free  period  is  250-260  days,  between 
11  and  32  days  less  than  below  500  meters.  Temperature  climbs  back  early 
but  rises  slowly.  Above  800  meters,  the  frost-free  period  is  about  230  days. 
In  early  spring,  warmth  returns  slowly  and  during  both  spring  and  fall  cold 
currents  are  strong  making  the  growing  season  short.  These  things  affect 
crop  growth  and  plLning.  Marked  changes  in  vertical  temperature  variations 
have  been  beneficial  to  the  southward  movement  of  living  thxngs  from  the 
north.  Within  the  region,  between  500  and  600  kinds  of  medicinal  herbs 
from  the  north  have  moved  southward. 

(2)  Atmospheric  Temperature  and  Development  of  Two  Paddy  Crops 

Proper  time  for  sowing  early  rice:  Choosing  the  right  time  for  sowing  early 
rice  requires  consideration  of  when  weather  conditions  will  favor  the  sowing 
and  sprouting  of  early  rice  so  as  to  avoid  seedling  rot.  It  also  requires 
consideration  of  the  young  panicle  differentiation,  treading,  and  flowering 
periods  so  as  to  avoid  damage  from  low  temperatures.  In  addition,  i 
Requires  consideration  of  whether  the  late  rice  crop  in  a  double  crop  system 
will  be  able  to  come  into  full  head  safely  before  the  arrival  of  the  cold  dew 
winds.  The  main  danger  in  sowing  and  sprouting  of  the  early  rice  crop,  and 
the  cause  of  seedling  rot  is  cold  waves.  The  pattern  of  cold  wave  occur¬ 
rence  is  generally  the  same  in  this  region  as  elsewhere  in  the  province. 
During  late  March  and  early  April,  cold  waves  are  frequent  and  strong.  After 
mid-April  the  frequency  of  cold  waves  diminishes,  their  intensity  weakens, 
and  they  endure  for  shorter  periods  of  time.  During  mid  and  late  ^rc  , 
cold  waves  take  place  mostly  between  the  14th  and  the  23rd,  and  between  the 
28th  and  the  31st.  During  early  April  they  occur  mostly 

the  5th,  and  between  the  9th  and  the  11th.  The  best  time  for  the  sowing  and 
sprouting  of  early  rice  is  when  daily  temperature  averages  more  than  11  C  tor 
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onsecutive  days  (figured  in  conjunction  with  the  Provincial  Meteoroloev 

best  sowing  and  sprouting  time  for  early  rice  of  more  San 
5  consecutive  days  of  daily  temperatures  averaging  more  than  11“C)  Prob¬ 
abilities  for  favorable  weather  for  the  sowingSni  sprouting  of  ri;e 

following 

Table  104.  Probability  of  Favorable  Weather  for  the  Sowing  and  Sprouting  of 

arly  Rice  During  Late  March  and  Early  April  in  the  Western 
nunan  Region 


(j^ 

(k) 


(a) 

a  .  A 

(b) 

^  n  ai  «  w  SI  ^  (%) 

(c)  B  T *c'a  m  $  Slot 
a±HjaMjRtt  n.  ^  (%) 

;d)H  T  «  (ie)l!S  ± 

(d)E  ^  T  U  |(e)!3  J:  S] 

72 

86 

.  14 

100 

:)  m  ^  \ 

60 

92 

18 

100 

i)  m 

64  1  82 

45  i 

100 

)  w  tr 

•  62 

82 

39 

100 

)  x  mt 

.73 

80 

45 

100 

)  a  R| 

78 

95 

20 

100 

Key: 


a. 

b. 


d. 

e. 

f. 

g- 

h. 

i. 

3  • 
k. 


Location 

earlf  JicS  favorable  weather  for  the  sowing  and  sprouting  of 

at™above^lO“C°^^^^^^*^^  average  dally  temperature  stabilized 

Last  10  days  of  March 

First  10  days  of  April 

Jingxian 

Zhij iang 

Yuanling 

J ishou 

Dayong 

Wugang 


The  foregoing  table  shows  that  for  all  parts  of  the  western  Hunan  region 
around  Qingming  [5  April]  the  probability  that  favorable  weather  for  the’ 
sowing  and  sprouting  of  rice  will  occur  is  greater  than  80  peSLt?  By  earlv 

liS  IboJe  1?C  average  temperLure  will  Labi- 

at  A  percent.  Thus,  a  rush  to  plant  should  be  made 

of  I  ^A^^i  weather  and  the  beginning  of  the  warm  at  the  end 

of  ^rch  and  the  beginning  of  April.  The  lower  tempirature  UmS^  Sr  Se 

leff  San^l^r  ’'S®  panicles  is  when  daily  temperature  averages 

ibfn  a  temperature  limit  for  heading  and  flowering  is 

less  averages  less  than  20°C.  Temperatures  equal  to  or 

^  ^  ^  consecutive  days  will  hurt  early  rice  heading 

and  flowering.  Probabilities  for  the  occurrence  of  average  dallSSmpSSSs 
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equal  to  or  less  than  17 "C  and  equal  to  or  less  than  20“ C  for  each  10  day 
period  during  May  and  June  in  the  western  Hunan  regxon  are  shown  xn  the 
following  table  (Table  105) ; 


Table  105. 


Probability  (%)  of  Occurrence  of  Temperatures  of  Less  Than  17 “C 
and  Less  Than  20“C  for  More  Than  5  Consecutive  Days  During  May 
and  June  in  the  Western  Hunan  Region 


— 

(a) 

ife 

Cb") 

''  '' 

_ ^ _ a _ _ _ - 

(d) 

^  ^  ft 

1 

i 

1 

(hT 

0 

®  i 

0 

6 

0 

0 

1962—1975 

(iT 

Vi 

9 

0  1 

0 

23 

0 

0 

1954—1975 

(jT 

Sc 

13 

0 

0 

35  1 

0 

0 

1956—1975 

■ 

(kT 

* 

6 

0 

0 

16 

0 

0 

1952—1975 

- 

(iT 

« 

0 

0 

24 

0 

0 

1956 — 1975 
! - - - 

(m) 

% 

m 

0 

0 

0 

6 

0 

!  1957—1974 

(nY 

% 

Llj 

0 

0 

0 

24 

0 

i 

0 

j  1959—1975 

(oT 

ik 

0  . 

0 

0 

17 

0 

i 

0 

1  1958—1975 

(pY 

n 

5 

0 

0 

11 

0 

i 

t 

0 

1  1957— 1S75 

(q) 

0 

5 

0 

0 

16 

0 

!  ® 

'  1957—1975 

(r)  &  P3 

10 

0 

0 

20 

0 

0 

1  1955— ‘974 

Key; 

a.  Location 

b.  Probability  of  average  daily  temperature 
of  less  than  17 “C  for  5  consecutive  days 

c.  Probability  of  average  daily  temperature 
of  less  than  20“ C  for  5  consecutive  days 

d.  Years  of  data 

e.  Middle  10  days  of  May 

f.  Last  10  days  of  May 

g.  First  10  days  of  June 

h.  Jingxian 


i.  Zhijiang 

j .  Yuanling 

k.  Jishou 

l .  Huayuan 

m.  Dayong 

n.  Longshan 

o.  Sangzhi 

p.  Cili 

q.  Longhui 

r.  Wugang 


The  foregoing  table  shows  the  following:  (1)  The  probability  that  low 
temperature  weather  will  occur  during  the  middle  10  days  of  May  wxth  average 
daily  temperatures  as  low  as  17“C  prevailing  for  more  than  5  consecutive 
days  is  less  than  13  percent.  During  the  last  10  days  of  May  throughout 
western  Hunan  there  are  no  occurrences  of  average  daxly  temperatures  as  low 
as  17“C  prevailing  for  5  consecutive  days.  (2)  The  probability  of  tempera¬ 
tures  lower  than  20“C  occurring  for  more  than  5  consecutive  days  durxng  the 
last  10  days  of  May  is  more  than  23  percent  for  Longshan,  Huayuan,  Yuanlxng, 
and  Zhijiang,  and  less  than  20  percent  for  Sangzhi,  Dayong,  Cili,  Jishou, 
Longhui,  Jingxian,  and  Wugang.  After  the  first  10  days  of  June,  t  ere  are  no 
periods  of  5  days  or  more  when  daily  temperatures  average  less  than  20  C. 


271 


i 


approximately  58  days  for  early  ripening  varieties  of  early  rice  in 
rice  crop  system  from  the  time  of  sowing  until  the  differentiation  of 

“1  flowering?  For 

interaediate  ripening  varieties  of  early  rice  in  a  two  crop  system,  it  takes 
about  65  days  from  the  time  of  sowing  until  the  differentiation  of  young 

flow^Wno  heading  and  the  beginning  of^ 

of  ea^l^^r^  ^  the  biological  characteristics  of  different  varieties 

oLr  X  I  T  system  in  conjunction  with  weather  conditions 

western  Hunan  region  the  period  between  the  end  of  March 

thf  pl!d  i  weather  time  for  getting  in  on 

latP  weather  and  the  beginning  of  warm  weather  to  plant  medium- 

late  maturing  varieties.  The  period  from  the  last  10  days  of  March  until 
aroun  Qingming  [5  April]  is  when  early  maturing  varieties  should  be  put  into 
the  ground.  This  makes  possible  fullest  use  of  temperature  so  that  tL 
period  of  development  of  different  varieties  falls  during  favorable 
meteorological  conditions.  In  particular,  the  heading  and  flowering  period 
does  not  take  place  during  the  last  10  days  of  May  when  daily  tempeLtures 
average  less  than  20°C  for  5  consecutive  days.  iLtead,  healing  aS  fWr- 
g  occur  when  there  is  plenty  of  sunshine  and  there  are  great  daily 
temperature  variations,  and  ripening  occurs  before  autumn. 

Safe  full  heading  of  late  rice  in  a  double  crop  system:  The  full  period  of 

tion  from^b*°h  ^  double  crop  system  occurs  during  the  transl- 

flbinn  te^eratures  to  low  temperatures.  During  this  time,  prob- 

stae^  but^r  temperatures  will  occur  during  the  booting 

stage,  but  danger  from  low  temperatures  is  great  during  the  heading  and 

fltlma^f  September  and  October,  cold  and  warm  weather 

reel^  bLr  I  sub-tropical  high  pressure  that  affects  the  western  Hunan 
T  ss  cold  air  from  the  north  advances  steadily  south¬ 

ward.  Since  the  topography  of  the  western  Hunan  region  is  relatively  high, 

rapidly,  frequently  resulting  in  an  abrupt 
and  continuous  rainy,  overcast  weather.  Such  weLher  is 
xtraordinarily  bad  for  the  flowering  and  pollination  of  paddy  rice,  and 
frequently  much  of  the  rice  aborts  or  no  crop  is  harvested  Len  a^rage 
daily  temperatures  are  equal  to  or  less  than  20°C  for  3  days  or  more  or 
when  averap  dally  temperatures  are  equal  to  or  less  than  L°C  for^dajs 
or  more,  with  temperatures  falling  to  17°C  for  one  day,  both  xian  and  gLg 
«!hnw'  late  rice  in  a  double  crop  system  are  damaged.  A  table 

for  laL  rL^in^a^r  M  heading  during  different  periods 

in^  <ioY^le  crop  system  in  western  Hunan  shows  the  safe  head- 

be  earlv  western  Hunan  tends  to 

9n  tt  l  \  ^  heading  rate  of  more  than  80  percent  after 

September  applies  only  to  Longhui.  For  Dayong,  Gill,  Huayuan,  Jingxian 

XuDu^^aliru  before  15  September;  for  Jishou,  Yuanling,  Zhijiang, 

Xupu,  and  Wugang,  it  is  between  20  and  25  September.  For  Longshan  it  is 
before  10  September.  (Table  106)  i-ongsnan,  it  is 
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Table  106.  Guarantee  Rate  (%)  for  Safe  Full  Heading  at  Different  Periods  in 
Various  Parts  of  Western  Hunan 


(g) 

(h)  3E. 

(i)  ft 

(J)  ^ 

(k)  ?£ 

(l)  ^ 

(m)  * 

(n)  « 

(o)  K 

(p)  » 

(q)  » 

(r)  _ ^ 

(s)  IS 


(b)  «  ft  0  «  ft  * 


(c)» 


3/9  (1972) 

2/9  (1972) 

3/9  (1972) 

3/9  (1972) 
3/9  (1972) 
3/9  (1972) 
3/9  (1972) 

3/9  (1972) 

3/9  (1972) 
11/9  (1962) 

3/9  (1972) 


12/10  (1975) 
12/10  (1975) 
11/10  (1975) 


Cf) 

R  «  ¥  ft 


1962—75 

1954— 75 

1955— 75 


4/10  (1961.66)  1957—75 


'5/10  (1962) 
13/10  (1967) 
5/10  (1962) 
14/10  (1962.63) 
7/10  (1955) 
17/10  (1964) 
6/10  (1966) 


11/9  (1967)  11/10  (1966) 


23/8  (1974) 


13/9  (1975) 


1955—75 

1957—74 

1959—75 

1957—75 

1955—75 

.1957—75 

1957—74 

1955—74 

1972—75 


(1)  By  cold  dew  winds  is  meant  an  average  daily  temperature  of  20  C  or  less 
for  more  than  3  consecutive  days  or  of  20“ C  or  less  for  more  than  2  days 
on  1  day  of  which  the  average  daily  temperature  is  17“ C  or  less. 


js.ey ; 

a. 

Location 

k. 

Huayuan 

b. 

Guaranteed  days  guarantee  rate 

1. 

Dayong 

c. 

Cold  dew  winds  (1) 

m. 

Longshan 

d. 

Earliest  day  of  occurrence 

n. 

Cili 

e. 

Latest  day  of  occurrence 

0. 

Xupu 

f. 

Data  years 

P- 

Longhui 

g. 

Jingxian 

q- 

Xinhua 

h. 

Zhi j iang 

r. 

Wugang 

i. 

Yuanling 

s. 

Jiwei 

j- 

Jishou 

The  foregoing  presents  the  guarantee  rate  of  different  dates  for  safe  full 
heading  that  have  been  worked  out  for  conventional  varieties  of  paddy 
planted  as  a  late  crop;  they  do  not  apply  to  hybrid  rice  varieties. 
is  because  hybrid  rice  varieties  cannot  tolerate  high  temperatures  or  with' 
stand  low  temperatures  during  their  heading  periods.  Results  of  compara¬ 
tive  observations  of  meteorology  during  the  booting  and  flowering  stages, 
and  of  panicle  growth  and  fruiting  rates  for  early,  intermediate  and  late 
hybrid  rice  conducted  in  1976  by  the  Hunan  Provincial  Rice  Institute  con¬ 
firm  that  an  average  daily  temperature  equal  to  or  greater  than  30  C  for 
any  11  or  more  of  15  consecutive  days  is  a  high  temperature  criterion  for 
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safe  full  heading  of  intermediate  hybrid  paddy  rice  (Nanyou  No  2).  An 
average  daily  temperature  of  less  than  23“C  for  4  consecutive  days  is  a  low 
temperature  criterion  for  safe  full  heading  of  late  hybrid  paddy  rice 
(Nanyou  No  2).  On  the  basis  of  these  two  criteria,  meteorological  data 
from  some  meteorological  observatories  and  stations  in  the  western  Hunan 
repon  have  been  used  to  propose  safe  heading  periods  for  intermediate 
ybrid  rice  and  for  late  hybrid  rice.  These  data  are  provided  for  refer¬ 
ence  below  (Table  107  and  Table  108): 

Table  107.  Safe  Full  Heading  Period  for  Intermediate  Hybrid  Rice  in  the 
Western  Hunan  Region 


(a) 

a  « 


(h) 


+  «  T  ' 


(i)  (j)  M* 


±  ^ 


(Vo)  $ 


ft 


A  ¥  » 


(g)  R  0 


1951—1975  .  , 

#25#  (v) 


100  1962—1976 

- _ ty.) _ ^15#  (w) 

73.7  I  8^19B 


High  temperature  danger  criterion:  When  average  daily  temperature  is  equal 
period^^^^^^^  ^  during  any  11  days  during  a  consecutive  15-day 


Name  of  station 

Cili 

Dayong 

Yuanling 

Zhijiang 

Jingxian 

Longhui 

Yeap  of  danger  from  high  temperatures  and  times  of  occurrence 
Number  of  times 
Frequency  (%) 

Guarantee  rate  for  safe  full  heading  (%) 

Dates  when  guarantee  rate  for  safe  heading  is  greater  than  80  percent 

Data  dates  and  number  of  years 

First  10  days  of  July 

Middle  10  days  of  July 

Last  10  days  of  July 

First  10  days  of  August 

Middle  10  days  of  August 

13  July 

Total  of  20  years 
Total  of  22  years 
Total  of  25  years 
Total  of  15  years 
Total  of  19  years 
19  August 
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Table  108.  Safe  Full  Heading  Period  for  La:te  Hybrid  Paiddy  in  the  Western 
Hunan  Region 


(a)  th)  « 

1&  » 

0  tu  a 

»  (1 

ft 

%  ft 

^805^ i!c 

X  ¥ 

w 

ft  ^  1 

- — 

(b)s 

n 

9 

A5% 

8 

40^ 

2 

10% 

1 

5% 

- fr"’! — 

1957—1976 

^20^  (u) 

(c):fc 

m 

8 

A0% 

10 

50% 

2 

10% 

9F  9U 

1957—1976 

(d)  U 

7 

31,9^ 

8  ' 

36.3^  ' 

5 

22.7% 

2 

9.3% 

9^  90 

— 

1954—1975  .  . 

^22^  (V) 

(e)jE 

tL 

20% 

12 

Ai%' 

7 

28% 

1 

A% 

9B1O0 
—  (r\ 

1951—1975  >  V 
^25^  W 

(f)« 

4 

26.6^^ 

6 

i  40?^ 

3 

20% 

2 

13.3% 

1962^“1976  >  V 
*15^  (X) 

(g)  m 

il 

4 

21?^ 

8 

42% 

5 

26.3% 

2 

10.5% 

9^100 

1957—1975  /  4. 

^19^  (y) 

Note: 

1. 

Low  temperature  danger  criterion 

:  Average  daily  temperatures 

lower  than  23®C  for  4  consecutive  days  or  more. 

2.  A  low  temperature  danger  guarantee  rate  that  is  greater  than 
80  percent  is  a  safe  heading  period. 


Key; 

a.  Name  of  station 

b.  Cili 

c.  Dayong 

d.  Yuanling 

e.  Zhijiang 

f.  Jingxian 

g.  Longhui  .  ,  ^ 

h.  Beginning  dates  for  low  temperature  danger  and  times  of  occurrence 

i.  Dates  when  guarantee  rate  for  safe  full  heading  is  80  percent  or 
above 

j .  Data  dates  and  number  of  years 

k.  First  10  days  of  September 

l.  Middle  10  days  of  September 

m.  Last  10  days  of  September 

n.  October 

o.  Number  of  times 

p.  Frequency 

q.  7  September 

r.  9  September 

s.  10  September 

t.  6  September 

u.  Total  of  20  years 
V.  Total  of  22  years 
w.  Total  of  25  years 
X.  Total  of  15  years 
y.  Total  of  19  years 
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Extent  of  development  of  double  crops  of  rice:  In  the  western  Hunan  mountain 
region,  the  effects  of  vertical  temperature  changes  on  development  of  two 
crops  of  rice  are  great.  (Table  109) 


Table  109.  Comparison  of  Average  Daily  Temperatures,  Cumulative  Temperatures 
Equal  to  or  Greater  Than  10°C,  Safe  Full  Heading  Periods,  and 
Numbers  of  Hours  of  Sunshine 


(b) 

(c) 

(d) 

(e) 

(f) 

Note:  Safe  full  heading  for  3  September  can  be  only  50  percent  guaranteed. 
Key: 

a.  Particulars 

b.  Meters  above  sea  level 

c.  Average  annual  temperature  for  many  years  (®C) 

d.  Cumulative  temperature  when  temperature  is  equal  to  or  greater 
than  10 "C 

e.  Safe  full  heading  period  (day/month)  for  conventional  rice 

f.  Number  of  hours  of  sunshine  between  May  and  October 

g .  Yuanling 

h .  Huayuan 

i.  Longshan 

j.  Jiwei 

k.  Comparison  of  Huayuan  and  Jiwei  at  similar  latitudes 

l.  Jiwei  2.7°C  lower  than  Huayuan 

m.  738°C  less  for  Jiwei  than  for  Huayuan 

This  table  shows  that  no  matter  the  average  annual  temperature  for  many 
years  or  the  cumulative  ten?)erature  when  the  temperature  is  equal  to  or 
greater  than  10“C,  both  the  safe  full  heading  period  for  late  conventional 
variety  rice  in  a  two-crop  system  and  the  number  of  hours  of  sunshine  show 
a  pattern  of  marked  decline  as  elevation  above  sea  level  rises. 


1.  A  safe  full  heading  date  of  9  September  for  late  conventional  rice  in  a 
double  crop  system  at  Longshan,  which  is  nearly  500  meters  above  sea  level 
^  early.  The  growing  of  two  crops  of  rice  requires  tight  schedul¬ 

ing.  The  guarantee  rate  for  safe  full  heading  by  3  September  at  Jiwei  in 
Huayuan  County,  which  is  820  meters  above  sea  level  is  only  50  percent,  and 
the  growing  of  double  crops  of  rice  poses  more  difficulties.  In  April  the 
average  temperature  at  Jiwei  is  13.9'’C.  This  is  1.1«-2.0»C  degrees  lower 
^  ^  ^  15.0  —15.9  C  temperature  needed  during  the  period  of  winter  wheat 

spike  formation  and  flowering.  In  May,  the  temperature  averages  17. 5*0, 
which  IS  3.5  3.9  C  less  than  the  temperature  required  for  winter  wheat  to 
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mature.  Clearly  the  temperatures  are  somewhat  low  for  winter  wheat  to  spike, 
flower,  and  mature. 


2.  The  cumulative  temperature  required  for  the  growing  of  two  crops  of  ^ 

when  the  teii5)erature  is  equal  to  or  greater  than  10  C  is  4,700  to  5,300  . 

At  Longshan,  where  the  elevation  above  sea  level  is  close  to  500  meters, 

the  cumulative  temperature  is  only  5,025“C,  which  is  somewhat  low.  In  Jiwei 
at  820  meters,  the  cumulative  temperature  is  only  4,332  C,  insufficient  to 
meet  needs  in  growing  two  crops  of  rice* 

3.  The  number  of  hours  of  sunshine  between  May  and  October  at  Long  Shan, 
which  is  close  to  500  meters  above  sea  level,  is  771.  This  is  293  hours 
fewer  than  at  Dayong,  which  is  143  meters  above  sea  level.  The  number  of 
hours  of  sunshine  at  more  than  500  meters  above  sea  level  does  not  permit 
increase  in  output  by  growing  two  crops  of  rice.  At  800  meters  above  sea 
level,  Jiwei  receives  only  692  hours  of  sunshine  between  May  and  October, 
making  it  even  less  possible  to  increase  output  by  growing  two  crops  of  rice. 


In  addition  is  the  effect  of  ecological  differences  on  a  single  variety. 

For  each  100  meter  rise  in  elevation  above  sea  level,  the  maturation  period 
is  delayed  by  from  4  to  6  days. 

In  view  of  the  foregoing,  places  higher  than  500  meters  above  sea  level 
should  not  grow  two  crops  of  rice.  April  and  May  temperatures  are  also  a 
little  too  low  for  the  growing  of  winter  wheat.  However ,  because  of  differ 
ences  in  the  micro-topography,  differences  in  heat  conditions  exist  at  the 

same  altitudes. 


4.  Moisture  Resources  and  Water  Conservancy  Construction 


(1)  Abundant  Moisture  Resources 

The  annual  amount  of  precipitation  is  plentiful,  and  the  annual  amount  of 
evaporation  is  slight.  In  most  years,  western  Hunan  receives  an  average 
1  300-1,450  millimeters  of  precipitation.  Two  of  the  province  s  centers  of 
heavy  rainfall  ate  in  this  region.  The  area  around  Anhua  receives  more  than 
1,800  millimeters  of  precipitation  annually,  and  Wudaoshui  and  Liangshuikou 
on  the  Li  Shui  receive  more  than  1,800  millimeters.  In  most  years  the 
average  amount  of  precipitation  decreases  from  east  to  west  with  the  Baojing 
and  Anjiang  area  receiving  1,400  millimeters,  the  area  west  of  a  line  from 
Zhijiang  and  Huitong  receiving  1,300  millimeters,  and  Xinhuang  receiving^ 
1,192  millimeters.  The  amount  of  evaporation  is  slight  because  of  the  high 
elevation  of  the  terrain  and  low  temperatures.  Annual  precipitation  is 
greater  than  annual  evaporation  (Table  110).  Air  humidity  is  fairly  high, 
and  this  favors  the  growing  of  Chinese  fir,  tea,  and  corn.  Western  Hunan 
has  about  90  billion  cubic  meters  of  surface  water  or  50  percent  of  the 
average  amount  of  180.7  billion  for  the  province  in  most  years.  The  annual 
amount  of  precipitation  satisfies  agriculture's  needs  for  water.  A  very 
great  potential  exists  for  agricultural  water  conservancy  to  make  full  use 
of  surface  water. 


in 


Table  110.  Comparison  of  Annual  Precipitation  and  Annual  Evaporation 
(Units :  millimeters ) 


(b) ^  m  Tk  * 

(c) ^  «  S  ft 

(d)  #»*»:*: 


■'ft 


a.  Particulars 

b.  Annual  amount  of  precipitation 

c.  Annual  amount  of  evaporation 

d.  Annual  increase  in  precipitation 
over  evaporation 

e .  Dayong 


f.  Huayuan 

g.  Yuanling 

h .  Zhij  iang 
1.  Wugang 

j .  Xinhua 


A  dense  river  network  and  large  volume  of  flow  in  streams:  An  overwhelming 

f  Shul,  and  the  21  Sbul,  which  help 

orm  the  four  major  water  systems  in  the  province  are  found  in  the  western 
Hunan  region.  The  Yuan,  Li,  and  Zi  rivers  have  more  than  3,000  tributaries 
large  and  small.  The  mountains  are  high,  so  the  rivers  are  long,  and  the 
river  network  is  dense.  The  rivers  are  replenished  largely  through  rain- 
fall  and  the  average  annual  volume  of  flow  is  substantial.  Silt  content  is 
slight;  the  water  has  a  neutral  pH,  and  the  rivers  are  a  fine  source  of 
water  for  industry,  agriculture,  and  the  dally  lives  of  the  people. 

Ground  water  is  plentiful,  and  the  area  of  abundant  water  widespread.  In 
the  western  Hunan  region,  carbonate  rocks,  particularly  limestone,  are  found 
northwest  and  on  the  southeastern  side  of  the  Xuefeng  Shan  in 
the  middle  reaches  of  the  Zi  Shui.  Mostly  they  are  thick  layers  of  lime- 
stone  that  are  relatively  pure  and  whose  chemical  composition  is  fairly 

They  dissolve  readily,  are  easily  corroded,  and  contain  abundant 
water.  In  addition,  rainfall  is  copious;  the  terrain  is  precipitous;  river 
valleys  are  deep;  conditions  for  underground  runoff  are  good;  and  the  role 
of  hydrological  alternation  is  strong.  This  favors  ground  water  runoff  and 
drainap.  The  northern  part  of  the  western  Hunan  region  is  an  abundant  water 
area  where  ^rst  water  predominates.  Structural  faulting  is  developed  and 
folding  IS  frequent  creating  a  structural  line  running  ME  by  SSW.  Karst 
faulting  IS  markedly  developed.  Underground  river  karst  caverns  following 
a  general  northeast  direction  converge  with  structural  lines.  As  a  result 
of  the  powerful  upheaval  of  new  diastrophic  movements,  intermittent  uplift¬ 
ing  has  taken  place  forming  exposed  karst  areas  characterized  by  multi-layer 
karst  development.  The  form  that  karst  water  movement  takes  is  primarily 
controlled  now,  with  most  ground  water  appearing  in  the  form  of  subterranean 
rivers  and  large  springs.  There  are  numerous  subterranean  streams  and 
beheaded  rivers,  44  of  them  throughout  the  province  and  21  of  them,  or  47 
percent,  in  this  region.  The  volume  of  water  carried  by  underground  rivers 
and  springs  is  substantial.  For  example,  the  flow  at  Dalongdong  in  Jishou 
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Is  3.16  cubic  meters  per  second;  at  Yingtaoao  in  Fenghuang,  it  is  8.9  cubic 
meters  per  second;  and  at  Libiqi  and  Yongshunguanba  in  Shuangzhi,  it  is  9.7 
cubic  meters  per  second.  The  volume  of  flow  of  the  Kapeng  underground  river 
in  Baojing  is  2,600-3,456,000  tons  per  day  and  night.  The  eastern  side  of 
Xuefeng  Shan  is  also  an  abundant  water  area  in  which  karst  water  predomi¬ 
nates.  New  structural  movement  has  caused  slight  uplifting;  naked  karst 
runs  northwestward  for  a  great  distance,  and  there  is  considerable  covered 
karst  as  well.  The  form  of  karst  water  movement  is  both  controlled  flow 
underground  and  emergence  through  cracks.  Mostly  the  water  emerges  as 
springs,  and  there  are  relatively  few  underground  rivers.  One  fairly  large 
one  is  Longcongqiao  in  Wugang  with  a  flow  of  5  cubic  meters  per  second, 
another  is  Piaoping  in  Dongkou  with  a  flow  of  1,000-432,000  tons  per  day  and 
night.  The  Xuefeng  Shan  area  in  the  southwestern  part  of  the  western  Hunan 
region  is  a  water— poor  area  whose  water  comes  mostly  from  fissures.  On  the 
other  hand,  Chenxi,  Huaihua,  and  Xupu  are  areas  rich  in  karst  water.  The 
karst  water  of  the  western  Hunan  region  is  fresh  water  of  neutral  pH  and  low 
mineral  content.  Its  temperature  ranges  from  16-22*C,  and  it  does  not  lie 
very  far  beneath  the  surface.  It  is  the  principal  source  of  water  for  indus¬ 
trial  and  agricultural  use. 

The  western  Hunan  region  also  has  abundant  underground  thermal  water 
resources.  More  than  40  percent  of  the  province's  72  hot  water  sites  are 
in  this  region,  more  than  70  percent  of  them  being  in  the  northwestern 
of  the  western  Hunan  region.  Western  Hunan  has  one  high  temperature  (60  — 
100®C)  spring,  11  medium  temperature  (40'’-60°C)  springs,  and  20  low  tempera¬ 
ture  (20*-40®C)  springs.  These  hot  springs  hold  great  potential  for  use. 
(Figure  58) 

(2)  Low  Certainty  Rate  for  Agricultural  Use  of  Water 

Summer  and  autumn  drought  occur  frequently,  and  continuous  summer  and  autumn 
drought  are  most  serious.  Between  1956  and  1973,  the  autonomous  zhou  had  a 
25 . 5  percent  instance  of  summer  drought  and  a  28 . 7  percent  instance  of 
autumn  drought  for  a  total  54.2  percent  instance.  Continuous  summer  and 
autumn  drought  occurred  5.2  percent  of  the  time.  Drought  occurs  mostly  from 
June  through  September.  During  1972,  no  soaking  rain  fell  from  early  June 
until  late  September  throughout  the  zhou,  the  drought  lasting  from  65  to  80 
days.  Statistics  from  Huayuan,  Fenghuang,  Baojing,  and  Guzhang  counties^ 
showed  154  out  of  190  reservoirs  (including  small  secondary  ones)  as  having 
dried  up.  In  the  mountains,  2,972  out  of  3,060  ponds  dried  up,  and  275  out 
of  371  streams  stopped  flowing.  This  was  82,  97  and  74  percent  of  the  total 
number  of  reservoirs,  ponds,  and  streams.  Grain  output  throughout  the  zhou 
fell  by  more  than  300  million  jin.  Between  1951  and  1972,  Qianyang  Prefec¬ 
ture  experienced  severe  summer  or  autumn  drought  in  1955,  1957,  1959,  1960, 
1964,  and  1972  for  a  30  percent  probability  rate,  a  major  summer  or  autumn 
drought  occurring  once  every  3  years.  Probability  of  autumn  drought  is 
greater  than  summer  drought.  During  the  18-year  period  between  1958  and 
1975,  southern  and  central  Qianyang  Prefecture  had  an  autumn  drought  for 
15  to  16  years.  Since  1950,  Xinning,  Wugang,  Dongkou,  and  Longhui  counties 
in  the  upper  reaches  of  the  Zi  Shui  on  the  southeastern  side  of  Xuefeng  Shan 
had  droughts  lasting  for  more  than  60  consecutive  days  in  1954,  1956,  1959, 
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Figure  58.  Showing  Distribution  of  Ground  Water  and  Underground  Hot 

Water  in  the  Western  Hunan  Agricultural  Region 
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1960,  1964,  and  1972.  The  droughts  of  1959,  1960,  and  1972  lasted  for  more 
than  90  days.  Probability  of  occurrence  of  severe  or  particularly  severe 
drought  was  26  percent.  A  Longhui  County  water  conservancy  survey  showed 
that  because  of  the  lack  of  water  conservancy  facilities,  78  million  people 
had  to  be  used  during  the  past  15  years  to  fight  drought.  This  was  four 
times  the  19  million  required  for  places  having  water  conservancy  facilities, 
and  their  use  seriously  hurt  increases  in  agricultural  production. 

Little  rain  falls  between  July  and  September,  and  it  is  not  very  effec¬ 
tively  used.  It  is  between  July  and  September  that  the  early  rice  crop  is 
in  the  milk  ripe  stage,  and  the  late  rice  crop  goes  from  transplanting  to 
heading,  flowering,  and  the  in-the-milk  stage  consuming  a  total  of  497.6 
millimeters  of  water  or  an  average  of  more  than  6  millimeters  per  day.  The 
following  Table  111  shows  that  over  the  years  average  rainfall  between  July 
and  September  has  been  unable  to  supply  the  water  needs  of  growing  rice 
during  the  same  period. 

Table  111.  Amount  of  Evaporation  Greater  Than  Amount  of  Precipitation 
Between  July  and  September  in  the  Western  Hunan  Region 
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In  addition,  between  July  and  September  the  amount  of  evaporation  is  gen¬ 
erally  greater  than  the  amount  of  precipitation,  and  this  further  reduces 
the  amount  of  water  available  for  rice  growth.  During  July  and  August, 
most  of  the  rainfall  everywhere  is  in  the  form  of  local  thunderstorms  that 
bring  benefit  to  only  small  areas.  Furthermore,  the  rain  often  falls  in 
torrents  and  runs  off  quickly,  so  its  effectiveness  is  slight.  Sometimes 
no  rain  falls  for  a  long  time,  the  amount  is  small,  and  usefulness  even  less. 

Great  changes  in  water  sources,  low  certainty  of  water  for  agricultural  use: 
Precipitation  varies  greatly  in  western  Hunan,  and  the  certainty  of  precipi¬ 
tation  is  low.  Over  the  years,  there  has  been  a  disparity  in  the  amount  of 
precipitation  during  any  given  month.  During  the  same  month,  minimum  rain¬ 
fall  has  been  only  1.6  to  1.9  percent  of  maximum.  Usually  minimum  has  been 
less  than  10  percent  of  maximum.  A  look  at  the  change  in  rainfall  from 
July  through  September  in  the  western  Hunan  region  (Table  112)  shows  the 
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amount  of  rainfall  during  this  period  to  have  been  able  to  assure  less  than 
25  percent  and  no  more  than  40  percent  of  needs  for  water  during  this  same 
period.  Over  the  years,  the  minimum  value  for  volume  of  rainfall  between 
July  and  September  has  been  118.4  millimeters.  In  most  years,  less  than 
170  millimeters  has  fallen  during  this  period,  Jishou  and  Jingxian  counties 
alone  receiving  more  than  200  millimeters.  This  is  an  insufficient  amount 
of  water  to  meet  rice  growth  needs ,  and  the  certainty  of  having  water  for 
agricultural  use  is  low. 


Table  112.  Changes  in  Precipitation  From  July  Through  September  in  the 
Western  Hunan  Region 
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Since  streams  depend  primarily  on  rainfall  for  replenishment,  the  volume  of 
flow  in  streams  changes  greatly  with  changes  in  the  amount  of  precipitation, 
the  vastness  of  mountainlands ,  the  vertical  slope  of  riverbeds,  the  speed  of 
^  ®  concentration  of  runoff,  and  the  suddenness  of  rise  and  fall 

of  floodwaters  (Table  113).  In  1972,  657  of  the  995  streams  in  the 
autonomous  zhou  stopped  flowing.  This  was  66  percent  of  all  streams.  Cer¬ 
tainty  of  being  able  to  supply  water  for  agriculture  was  very  low.  Only  by 
using  the  impounding  of  water  as  the  foundation  supplemented  with  diversion 
and  lifting  of  water  could  there  be  any  guarantee. 
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Table  113.  Table  Showing  Changes  in  Volume  of  Flow  of  Major  Rivers  in  the 
Western  Hunan  Region 
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(3)  Construction  of  Water  Conservancy  Works 

Since  the  founding  of  the  nation,  much  has  been  done  in  building  farmland 
water  conservancy  projects  in  the  western  Hunan  region.  As  of  1979, 

Qianyang  Prefecture  was  able  to  impound,  divert,  and  lift  a  total  of  2.162 
billion  cubic  meters  of  water,  and  the  autonomous  region  was  able  to 
impound,  divert,  and  lift  998  million  cubic  meters.  The  areas  from  which  a 
harvest  could  be  assured  despite  drought  or  waterlogging  reached  2,118,000 
and  1,172,000  mu  respectively.  This  represented  a  fundamental  change  from 
the  pre-liberation  situation  of  isolated  ponds,  isolated  dams,  and  dependence 
on  rainfall  for  food.  Nevertheless,  the  area  from  which  a  crop  can  be 
assured  despite  drought  or  waterlogging  amounts  to  only  48.2  percent  of  the 
region's  total  cultivated  area.  The  area  of  distribution  is  also  very 
uneven,  and  capabilities  to  withstand  calamities  are  relatively  low.  Weak¬ 
ness  in  water  conservancy  remains  the  major  contradiction  in  the  speedy 
development  of  agriculture  in  western  Hunan.  This  is  because  of  the  follow¬ 
ing:  (1)  The  foundation  in  water  conservancy  was  extremely  poor  up  until 

the  time  of  liberation.  Storing  water  in  individual  fields  was  relied  upon 
to  withstand  drought,  and  an  overwhelming  majority  of  fields  simply  relied 
on  rainfall.  (2)  The  water  is  at  a  lower  level  than  the  fields,  and  culti¬ 
vated  land  is  dispersed  over  wide  areas.  In  addition,  great  changes  occur 
in  the  amount  of  precipitation  and  the  volume  of  stream  flow.  Water  has  to 
be  raised  to  high  levels  or  diverted  over  great  distances.  The  mountains  are 
high  and  the  slopes  steep,  so  water  conservancy  construction  requires  numer¬ 
ous  associated  structures.  The  labor  and  expense  of  ditch  systems  and 
equipment  is  three  to  four  times  that  required  for  the  building  of  dams, 
and  equipment  needs  are  heavy.  Numerous  cracks  follow  in  the  wake  of  rock 
blasting,  and  leakage  is  a  serious  problem.  The  maintenance  problem  is  a 
heavy  one.  (3)  In  the  field  of  irrigation,  advanced  irrigation  methods  such 
as  frequent  irrigation  using  shallow  water  has  yet  to  be  adopted,  and  water 
needs  for  double  crops  of  rice  cannot  be  met.  With  each  fairly  severe 
drought,  a  lean  harvest  results.  At  the  present  time  most  water  conservancy 
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facilities  have  not  been  fully  equipped,  and  they  are  a  long  way  from  meeting 
designed  standards  for  irrigating  the  area.  In  1974,  medium  size  water  con¬ 
servancy  projects,  small  (type  1)  water  conservancy  projects,  and  small 
(type  2)  water  conservancy  projects  in  Qianyang  Prefecture  benefited  an 
actual  area  of  1,094,000  mu,  which  was  only  57  percent  of  the  1,914,600  mu 
of  the  designed  irrigation  area.  In  1974,  the  actual  area  benefited  by 
irrigation  in  the  autonomous  region  was  487,000  mu,  which  was  41  percent  of 
the  1,072,000  mu  designed  irrigation  area.  Clearly  a  very  great  potential 
exists  in  equipping  water  conservancy  facilities  for  use. 

In  order  to  clarify  regional  differences  in  water  conservancy  construction  in 
western  Hunan  and  determine  the  emphasis  for  water  conservancy  construction 
in  different  areas,  12  tracts  able  to  assure  a  crop  despite  drought  or  water¬ 
logging  and  four  drought  zones  have  been  delineated  and  are  presented  here 
for  consideration. 

Tracts  able  to  assure  a  crop  despite  drought  or  waterlogging:  More  than  70 
percent  of  commune  wetlands  are  able  to  assure  a  crop  despite  drought  or 
waterlogging,  and  five  of  the  foregoing  communes  that  form  a  continuous  tract 
have  been  designated  a  tract  able  to  assure  a  crop  despite  drought  or  water¬ 
logging.  The  western  Hunan  region  may  be  divided  as  follows:  Twelve  tracts 
able  to  assure  a  crop  despite  drought  or  waterlogging  in  the  middle  and  lower 
reaches  of  the  Li  Shui  and  the  middle  and  lower  reaches  of  the  Xu  Shui.  A 
look  at  statistics  (Table  114)  on  the  basic  situation  pertaining  to  tracts 
able  to  deliver  a  crop  despite  drought  or  waterlogging  in  the  western  Hunan 
region  shows  the  following  five  circumstances  of  the  tracts  in  the  western 
Hunan  region  that  can  assure  a  crop  despite  drought  or  waterlogging:  (1)  The 
area  able  to  assure  a  crop  despite  drought  or  waterlogging  is  a  large  per¬ 
centage  of  the  wetland  area,  and  drylands  are  a  high  percentage  of  the  culti¬ 
vated  land  area,  with  the  result  that  the  area  able  to  assure  a  crop  despite 
drought  or  waterlogging  is  a  small  percentage  of  the  cultivated  land  area, 
and  the  proportion  of  consistently  high  yield  fields  to  total  cultivated 
area  is  low.  In  farmland  capital  construction,  the  building  of  consistently 
high  yield  fields  and  water  conservancy  construction  to  relieve  drought  are 
paramount  for  tracts  able  to  assure  crops  despite  drought  or  waterlogging  in 
the  middle  and  lower  reaches  of  the  Li  Shui  and  in  eastern  Anhua.  (2)  The 
farmland  area  able  to  assure  crops  despite  drought  or  waterlogging  is 
seller  than  the  double  rice  crop  area,  and  the  farmlands  that  produce  con¬ 
sistently  high  yields  are  a  small  percentage  of  the  cultivated  land  area. 

The  task  for  future  farmland  capital  construction  is  principally  improvement 
in  water  conservancy  conditions  and  building  consistently  high  yielding  farm¬ 
lands,  with  tracts  that  can  deliver  crops  despite  drought  or  waterlogging  in 
central  Longhui,  central  Xinhua,  central  and  northern  Dongkou,  southern 
Dongkou,  central  Wugang,  northern  Chengbu,  and  at  Fuyi  in  Xinning.  (3)  The 
proportion  of  the  wetlands  area  devoted  to  farmlands  that  can  assure  crops 
despite  drought  or  waterlogging,  consistently  high  yield  fields,  and  of 
double  rice  crops  is  about  right.  However,  the  percentage  of  cultivated 
land  area  containing  consistently  high  yield  fields  is  small,  and  the  central 
task  in  farmland  capital  construction  is  to  build  consistently  high  yielding 
farmlands  such  as  a  tract  able  to  assure  crops  despite  drought  or  water¬ 
logging  in  the  middle  and  lower  reaches  of  the  Xu  Shui.  (4)  The  percentage 
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of  wetlands  devoted  to  consistently  high  yielding  farmlands  and  to  double 
crops  of  rice  is  low.  Improvement  of  low  yield  fields  and  building  con¬ 
sistently  high  yielding  fields  is  the  key  in  farmland  capital  construction, 
such  as  tracts  able  to  produce  crops  despite  drought  or  waterlogging  in 
southern  Xupu  or  northern  Longhui,  in  the  middle  reaches  of  the  Qu  Shui,  and 
in  the  middle  reaches  of  the  Zhen  Shui.  Both  the  area  able  to  assure  a  crop 
despite  drought  or  waterlogging  and  the  consistently  high  yielding  farmland 
area  are  a  larger  percentage  of  the  wetland  area  than  that  sown  to  two  crops 
of  rice,  but  drylands  are  a  small  percentage  of  cultivated  land  area.  It  is 
necessary  to  hasten  construction  of  consistently  high  yield  farmlands  such 
as  tracts  that  can  assure  a  crop  despite  drought  or  waterlogging  at  Anjiang 
and  Hongjiang.  (Figure  59) 

Table  114.  Statistical  Table  Showing  Basic  Situation  About  Tracts  That  Can 
Guarantee  a  Harvest  Despite  Drought  or  Waterlogging  in  the 
Western  Hunan  Region 


(a)  (1^  1 

*  (c)  EB 

m  (e)  ife  . 

IP® 

(la) 

A=!feffl 

(® ) 

u  ^  m  (1) 

<b)  is% 

1 

( w) 

itn% 

EBf  A 
itmVc 

(®  > 

»tfc 

(m) 

fflgf  A 

1 

430519 

82 

39 

279147 

36 

691366 

51 

14 

356115 

96928 

343371 

79 

76 

(o) 

2 

229353 

81 

56 

:  73809 

1  24 

303162 

61 

42 

185992 

129303 

175891 

Co) 

3 

1 

61747 

70 

49 

53764 

48 

119111 

35 

26 

.  42340 

30644 

54805 

85 

fa-) 

4 

83337 

76 

57 

30094  ' 

26 

113431 

55 

42 

63396 

48260 

73450 

88 

(r)  SMmWISE* 

5 

215770 

70 

38 

1 

57606 

21 

273370 

56 

30 

152317 

83440 

85202 

46 

6 

139145 

78 

52 

37507 

21 

176652 

60 

41 

106141 

73561 

115336 

1  80 

17J  ta'*  ^  1 

ft)! 

7 

44689 

74 

67 

18350 

26 

63039 

53 

47 

33591 

30227 

39737 

88 

(u) 

8 

331192 

76 

53 

72071 

17 

403263 

62 

44 

252888 

177901 

227996 

68 

9 

204205 

80 

52 

90930 

27 

310620 

52 

34 

163303 

106415 

163350 

79 

^  '  'BtH' 

10 

107546 

70 

57 

21005 

17 

128551 

59 

49 

76198 

61861 

58490 

55 

11 

146855 

84 

30 

12253 

7 

159108 

78 

27 

124293 

44294 

86512 

59 

12 

119461 

78 

42 

24526 

10 

143987 

65 

34 

94058 

50239 

69942 

79 

Name 

Number 

Wetlands 

Drylands 

Cultivated  land 

Area  (mu) 

Percentage  assuring  a  crop  despite  drought  or  waterlogging 
Percentage  of  consistently  high  yield  farmland 
Percentage  of  cultivated  land 

Farmland  able  to  assure  a  crop  despite  drought  or  waterlogging  (mu) 


Key: 

a. 

b. 

c. 

d. 

e. 

f. 

g* 

h. 

i. 
3* 


285 


k.  Consistently  high  yield  farmland  (mu) 

l.  Double  crops  of  rice 

m*  Percentage  of  wetlands 

n.  Tracts  in  middle  and  lower  reaches  of  the  Li  Shui  able  to  assure  a 
crop  despite  drought  or  waterlogging 

o.  Tracts  in  middle  and  lower  reaches  of  the  Xu  Shui  able  to  assure  a 
crop  despite  drought  or  waterlogging 

p.  Tracts  in  eastern  Anhua  able  to  assure  a  crop  despite  drought  or 
waterlogging 

q.  Tracts  in  central  Xinhua  able  to  assure  a  crop  despite  drought  or 
waterlogging 

r.  Tracts  in  southern  Xupu  and  northern  Longhui  able  to  assure  a  crop 
despite  drought  or  waterlogging 

s.  Tracts  in  central  and  northern  Dongkou  able  to  assure  a  crop  despite 
drought  or  waterlogging 

t.  Tracts  in  central  Longhui  able  to  assure  a  crop  despite  drought  or 
waterlogging 

u.  Tracts  in  southern  Dongkou,  central  Wugang,  and  northern  Chengbu 
able  to  assure  a  crop  despite  drought  or  waterlogging 

V.  Tracts  in  Fuyi,  Xinning  able  to  assure  a  crop  despite  drought  or 
waterlogging 

w.  Tracts  in  Hongjiang,  Anjiang  able  to  assure  a  crop  despite  drought  or 
waterlogging 

X.  Tracts  in  the  middle  reaches  of  the  Qu  Shui  able  to  assure  a  crop 
despite  drought  or  waterlogging 

y.  Tracts  in  the  middle  reaches  of  the  Zhen  Shui  able  to  assure  a  crop 
despite  drought  or  waterlogging 

Drought  zones:  When  less  than  40  percent  of  the  wetland  area  of  counties  is 
farmland  able  to  produce  a  crop  despite  drought  or  waterlogging,  and  the 
frequency  of  occurrence  of  severe  or  particularly  severe  droughts  is  low, 
such  counties  that  form  a  continuous  tract  and  have  weak  water  conservancy 
facilities  have  been  designated  drought  zones.  Even  though  40  to  60  percent 
of  the  wetlands  area  of  a  county  is  able  to  assure  a  crop  despite  drought 
or  waterlogging,  if  capabilities  to  withstand  severe  or  particularly  severe 
drought  are  weak  with  the  result  that  numerous  years  are  disaster  years, 
such  a  county  is  termed  a  drought  zone.  Thus  four  designated  drought  zones 
are  as  follows:  the  northwestern  drought  zone,  the  drought  zone  in  the 
u  reaches  of  the  Yuan  Shui,  the  drought  zone  in  the  middle  reaches  of 

the  Wu  Shui,  and  the  upper  reaches  of  the  Zi  Shui. 

1.  The  northwestern  drought  zone:  This  includes  Sangzhi,  Longshan,  Yongshun, 

baojing,  and  Huayuan  counties,  which  have  the  following  several  characteris- 
tics : 


(1)  Frequency  of  severe  and  particularly  severe  drought  is  low.  The  extent 
of  summer  and  autumn  drought  over  the  years  is  as  follows:  (Table  115) 
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Figure  59.  Map  Showing  Pattern  of  Tracts  Able  To  Assure  a  Crop  Despite 

Drought  or  Waterlogging  and  Severe  Drought  Zones  in  the  Western 
Hunan  Agricultural  Region 

Key :  ... 

a.  1.  Tract  able  to  assure  a  crop  despite  drought  or  waterloggxng  in 

the  middle  and  lower  reaches  of  the  Li  Shui 

b.  2.  Tract  able  to  assure  a  crop  despite  drought  or  waterlogging  in 
the  middle  and  lower  reaches  of  the  Xu  Shui 

c.  3.  Tract  able  to  assure  a  crop  despite  drought  or  waterlogging  in 

eastern  Anhua 

d.  4.  Tract  able  to  assure  a  crop  despite  drought  or  waterlogging  in 
central  Xinhtia 

e.  5.  Tract  able  to  assure  a  crop  despite  drought  or  waterlogging  in 
southern  Xupu  and  northern  Longhui 

f.  6.  Tract  able  to  assure  a  crop  despite  drought  or  waterlogging  in 
central  and  northern  Dongkou 

g.  7.  Tract  able  to  assure  a  crop  despite  drought  or  waterlogging  in 
central  Longhui 

h.  8.  Tracts  able  to  assure  a  crop  despite  drought  or  waterlogging  in 
central  Dongkou,  central  Wugang,  and  northern  Chengbu 

i.  9.  Tract  able  to  assure  a  crop  despite  drought  or  waterlogging  in 
Fuyi,  Xinning 

j.  10.  Tracts  able  to  assure  a  crop  despite  drought  or  waterlogging  in 
Anj iang  and  Hongj iang 
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k.  11.  Tract  able  to  assure  a  crop  despite  drought  or  waterlogging  in 
the  middle  reaches  of  the  Qu  Shui 

l.  12.  Tract  able  to  assure  a  crop  despite  drought  or  waterlogging  in 
the  middle  reaches  of  the  Zhen  Shui 

m.  Legend 

n.  Tract  able  to  assure  a  crop  despite  drought  or  waterlogging 

o.  Drought  zone 

p.  I  Northwest  drought  zone 

q.  II  Drought  zone  in  middle  reaches  of  the  Yuan  Jiang 

r.  Ill  Drought  zone  in  middle  reaches  of  the  Wu  Shui 

s.  IV  Drought  zone  in  upper  reaches  of  the  Zi  Shui 

t.  1:3,000,000 

Table  115.  Statistical  Table  on  Summer  Drought  in  the  Northwestern  Part  of 
the  Western  Hunan  Region 


(c) 

(d) 

(e) 

(f) 

(g) 

Note:  (1)  Drought  ratings:  0— Normal,  less  than  19  days;  1— Small  drought, 
20-29  days;  2~Moderate  drought ,  30-45  days;  3~Severe  drought, 
days;  4  Particularly  severe  drought,  fewer  than  Isle]  60 

days 

(2)  Summer  drought  means  the  period  May  through  August  including  con¬ 
tinuous  summer  and  autumn  drought 

(3)  Source  of  data:  Unpublished  draft  of  "Western  Hunan  Tujia 

Nationality  and  Miao  Nationality  Autonomous  Zhou  Meteoroloev 
Records" 

Key : 

a.  County  e.  Baojing 

f.  Sangzhi 

c.  Yongshun  g.  Longshan 

d .  Huayuan 

a)  percentage  of  cultivated  land  area  able  to  assure  a  crop  despite 

drought  or  waterlogging  is  low.  The  area  able  to  assure  a  crop  despite 
drought  or  waterlogging  is  only  21.4  percent  of  the  cultivated  land  area. 
Eleven  percent  of  the  cultivated  land  area  is  farmland  producing  consistently 
high  yields.  The  task  of  harnessing  water  and  improving  soil  is  a  great  one. 

(3)^  In  naked  karst  areas,  limestone  is  widespread,  and  water  leakage  is 
serious.  It  is  really  a  case  of  "flood  calamity  whenever  it  rains,  but 
drought  once  the  rains  have  passed."  However,  karst  water  is  plentiful  and 
potential  for  its  development  is  great. 
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(4)  Drylands  form  a  large  percentage  of  the  cultivated  land  area,  but  double 
crops  of  rice  are  grovm  on  a  small  percentage  of  the  wetland  area.  The 
region  has  695,403  mu  of  drylands,  which  is  39.5  percent  of  the  cultivated 
land  area.  Double  crops  of  rice  are  grown  on  17.6  percent  of  the  wetlands 
area.  Since  the  farmland  that  is  able  to  assure  a  crop  despite  drought  or 
waterlogging  is  small  relative  to  the  total  wetland  area,  capabilities  to 
withstand  moderate  drought  are  also  weak. 

2.  The  drought  zone  in  the  middle  reaches  of  the  Yuan  Jiang.  This  includes 
Fenghuang,  Luxi,  Yuanling,  and  Chenxi  counties  in  which  severe  and  particu¬ 
larly  severe  droughts  occur  with  great  frequency  once  every  4  years. 

(Table  116)  Few  fields  are  able  to  assure  a  crop  despite  drought  or  water¬ 
logging,  approximately  only  28  percent  of  the  total  cultivated  land  area. 

Many  fields  rely  solely  on  rainfall,  233,000  mu  of  such  fields  in  Yuanling 
and  Chenxi  counties.  Both  counties  have  karst  mountain  areas.  Great  poten¬ 
tial  exists  for  development  of  surface  water  and  karst  water. 


Table  116.  Statistical  Table  Showing  Extent  of  Drought  Disasters  in  the 
Drought  Region  in  the  Middle  Reaches  of  the  Yuan  Shui 


(a) 

(b) 
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According  to  unpublished  drafts  titled,  "Qianyang  Climate  and  Autonomous 
Zhou  Climatic  Records."  Drought  ratings  are  the  same  as  in  the  next  previous 


table. 

Key: 

a. 

County 

d. 

Fenghuang 

b. 

Year 

e. 

Yuanling 

c. 

Luxi 

f . 

Chenxi 

3.  The  drought  zone  in  the  middle  reaches  of  the  Wu  Shui.  This  includes 
Xinhuang  and  Zhijiang  counties,  which  have  the  following  characteristics: 
(Table  117) 

(1)  Small  volume  of  annual  precipitation  and  great  frequency  of  severe  and 
particularly  severe  droughts.  In  most  places,  annual  volume  of  precipita¬ 
tion  is  less  than  1,300  millimeters.  Severe  or  particularly  severe  droughts 
occur  once  every  4  years. 

(2)  Uneven  development  of  water  conservancy  projects,  with  weak  capabili¬ 
ties  for  withstanding  severe  or  particularly  severe  droughts.  Forty-four 
percent  of  the  cultivated  area  in  the  whole  region  is  able  to  assure  a  crop 
despite  drought  or  waterlogging;  for  Xinhuang,  the  percentage  is  only  20. 
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33  percent  of  the  cultivated  land  area  is  dryland.  This 
IS  17  percent  more  of  the  cultivated  land  area  than  in  Zhijiang  County.  ; 

Table  117.  Certainty  of  Precipitation  Volume  and  of  the  Occurrence  of 

Severe  and  Particularly  Severe  Droughts  in  the  Wu  Shui  Drought 
Zone 


bod 

mmWSSE^ 

^  B  7(c  ft  1  0  mm  w  ft  ffi  ^ 

(d)  »  ft 

41% 

E^-a(1959— 1975)  (f) 

(e)  3:  tc 

100^^ 

85% 

ra^-a<1951— 1975)  (g) 

Wal  volume  of  precipitation.  Certainty  of  more  than  1,000  mm 
Annual  volume  of  precipitation.  Certainty  of  more  than  1,200  mm 

Cycle  of  occurrence  of  severe  and  particularly  severe  droughts 
Xinhuang 

Zhijiang 

Once  in  4  years  (1959-1975) 

Once  in  4  years  (1951-1975) 


Key: 

a. 

b. 

c. 

d. 

e. 

f. 
g- 


4.  The  drought  zone  in  the  upper  reaches  of  the  Zi  Shui.  This  includes 
Wugang,  Dongkou,  Longhui,  and  Xinhua  counties,  but  predominantly  the  region 
drained  by  the  Nan  Shui.  It  has  the  following  characteristics: 


(1)  Serious  summer  and  autumn  drought.  The  drought  hits  with  great  force, 
spreads  rapidly,  lasts  a  long  time,  and  covers  a  wide  area.  Since  1950 
lasting  60  or  more  consecutive  days  have  occurred  in  1954  1956 

1959,  1960,  and  1972.  Those  of  1959,  1960,  and  1972  lasted  more  than  9o’ 
days.  In  the  43-year  period  from  1921-1963,  Xinhua  County  had  eight  severe 
droughts,  61  moderate  droughts,  and  11  small  droughts.  It  had  a  severe  or 
a  small  drought  in  35  years,  or  in  81  percent  of  the  43-year  period.  It  had 
a  drought  in  virtually  8  out  of  10  years. 


(2)  A  definite  foundation  in  farmland  water  conservancy  construction 
already  exists,  but  it  is  very  uneven.  The  percentage  of  wetlands  growing 

two  crops  of  rice  in  this  drought  zone  is  the  greatest  in  the  western  Hunan 
region. 


plentiful.  The  Nan  Shui  and  the  Fuyl  Shui  provide  this  region 
with  abundant  water.  There  are  also  numerous  sites  suitable  for  the  building 

of  medium  size  dams.  There  is  also  plentiful  karst  water  and  resources  to 
be  used. 


(4)  Great  Reserves  of  Water  Conservancy  Resources 

The  western  Hunan  region  receives  abundant  rainfall, 'and  most  of  the  streams 
flow  along  fault  lines.  The  rivers  exercise  powerful  cutting  action;  there 
are  numerous  gorges;  reefs  stand  like  trees  in  a  forest,  and  one  drop  follows 
another;  water  power  reserves  are  abundant,  accounting  for  60  percent  of  the 
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whole  province's  total  water  power  resources  (Table  118).  The  Li  Shui,  Yuan 
Shui,  and  Zi  Shui  have  numerous  gorges  suitable  for  the  building  of  numerous 
dam  sites  for  large  and  medium  size  hydroelectric  power  stations.  Wuqiangxi 
on  the  Yuan  Shui,  Tuoxl  on  the  Zi  Shui,  and  Zaoshi  on  the  Li  Shui  are  all 
good  da"*  sites  useful  for  development  of  water  power  resources.  For  western 
Hunan,  which  has  "much  water  and  little  coal,"  they  provide  a  plentiful 
source  of  power  and  possess  outstanding  conditions  for  serving  as  hydroelec¬ 
tric  power  bases  for  the  whole  province.  Tuoxi  Hydropower  Station,  and 
Fengtan  Hydropower  Station,  plus  Wuqiangxi  Hydropower  Station,  which  is 
still  in  the  planning  stage,  are  all  in  this  region.  In  1974,  there  were 
more  than  4,000  small  hydropower  station  sites  with  an  installed  capacity  of 
85,000  kilowatts.  A  certain  number  of  small  hydropower  stations  have  already 
been  built,  thereby  providing  favorable  conditions  for  the  modernization  of, 
and  particularly  for  the  mechanization  of,  agriculture.  However,  because 
this  region  has  numerous  mountains  with  great  seasonal  changes  occurring  in 
the  volume  of  flow  of  its  rivers,  and  low  capabilities  for  guaranteeing  suf¬ 
ficient  impounding  of  water  during  the  dry  season,  reservoirs  must  be  built 
and  the  amount  of  water  stored  regulated  if  water  power  resources  are  to  be 
effectively  used. 

Table  118.  Table  Showing  Energy  Reserves  of  Major  Streams  and  Some  Tribu¬ 
taries  in  the  Western  Hunan  Region 


(a) 
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4.8 
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84 
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ft 
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5.048 
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293 
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20.6 

59.5 

(r)  ■ 

28.142 

653 

804 

184 

69 

51 

Note:  1.  Energy  reserves  of  the  Yuan,  Li  and  Zi  rivers  means  total  basin 


reserves 

2.  The  mainstream  of  the  Ytian  Shui  has  3.3  million  kilowatts  of 

energy  reserves;  the  Zi  Shui,  1.22  million  kilowatts;  and  the  Li 
Shui,  530,000  kilowatts 

d.  Volume  of  flow  at  mouth  (cubic 
meters  per  second) 

e.  Energy  reserves  (10,000  kilowatts) 


Key: 


a.  Basin  area  (square  kilometers) 

b.  Length  of  river  (kilometers) 

c.  Drop  (meters) 
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f.  Average  usable  energy  reserves  (%) 

g.  Reserves  per  unit  of  basin  area 
(kilowatts/sq  km) 

h .  Yuan  Shui 

i.  You  Shui 

j .  Xu  Shui 

k.  Wu  Shui 

5.  Forest  and  Mineral  Resources 


l .  Wu  Shui 

m.  Chen  Shui 

n.  Longtan  He 

o .  Li  Shui 

p.  Ye  Shui 

q .  Lou  Shui 

r.  Zi  Shui 


(1)  Forest  Resources 

The  western  Hunan  region  has  vast  mountainlands  that  rise  and  fall,  and 
orest  resources  are  abundant.  The  timber  forest  area  covers  28,586,500  mu 
which  is  42  percent  of  the  province's  timber  forest  area.  Timber  forest 
reserves ^ amount  to  11,312.91  cubic  meters,  which  is  60.2  percent  of  the 
province  s  total  timber  reserves.  Table  119  shows  the  various  categories 


Table  119.  Table  Showing  Various  Kinds  of  Timber  Reserves  in  the  Western 
Hunan  Region  and  Their  Percentage  of  the  Total 


Cb) 

ft!)  tt  £ 

(c)  (%) 

M  U:  £ 

(d)  (%) 

(e) 

u 

11312 

100 

60.2 

(f)_ 

3287 

28 

54 

(g) 

5778 

51 

1  71 

(h) 

40 

1 

i 

67 

(1) 

2229 

20 

51 

Key: 

a.  Nomenclature 

b.  Reserves  (10,000  cubic  meters) 

c.  Percentage  of  region's  total  timber  reserves 

d.  Percentage  of  total  timber  reserves  of  the  same  kind  in  the 
province 

e.  Timber 

f.  Including:  China  fir 

g.  Masson  pine 

h.  Cypress 

i.  Deciduous  forests 


he  region  has  2.89  million  mu  of  bamboo  forests  including  2.64  million  mu 
of  nan  bamboo,  which  is  33  percent  of  the  total  bamboo  forest  area  for  the 
province.  Nan  bamboo  reserves  amount  to  287.63  million  stalks,  which  is  32 
percent  of  the  province's  reserves. 
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The  western  Hunan  region  has  abundant  sub-tropical  and  temperate  zone  tree 
forest  resources.  In  the  two  forest  regions  of  Tianping  Shan  and  Badagong 
Shan  in  Sangzhi  County  alone,  there  are  more  than  700  kinds  of  large  and 
small  trees  in  the  nearly  80,000  mu  of  natural  forests.  There  are  also 
large  numbers  of  ancient  relic  tree  varieties.  In  the  wake  of  the  discovery 
during  the  early  1940’ s  of  living  fossil  metasequoias  in  eastern  Sichuan  and 
western  Hubei,  metasequoias  were  again  discovered  during  the  early  1970  s  at 
Luota  Commune  and  Tani  Commune  in  Longshan  County  in  this  region.  The 
Tianping  Shan  and  Badagong  Shan  forest  regions  of  Sangzhi  County  have  become 
a  gene  pool  for  a  multitude  of  "living  fossil"  communities  and  sub-tropical 
deciduous  woody  plants.  The  Fagus  longipetiolata  forests  and  associated 
ancient  coniferous  tree  species  date  back  at  least  to  the  Tertiary  Perio 
or  the  Cretaceous  Period.  In  addition  to  metasequoias,  "relic  species  also 
include  ginkgo  and  Chinese  tulip  trees.  The  northern  part  of  this  region, 
eastern  Sichuan,  and  western  Hubei  together  form  a  preserve  of  prehistoric 
relic  plants.  Preliminary  statistics  show  at  least  45  families  includ^g 
some  families  that  are  found  only  here  and  there  in  East  Asia  and  North 
America,  plants  such  as  members  of  the  Decaianea  tarcesil  and  ginkgo  family, 
the  metasequoia  family,  and  the  Taiwan  fir  family.  Not  only  do  such  re  ic 
species  have  great  economic  value,  but  are  also  of  major  value  in  making 
geological  observations  and  observations  about  climatic  changes.  For  these 
reasons,  the  Tianping  Shan  forest  region,  and  the  Badagong  Shan  forest 
region  have  been  designated  natural  preserves  in  order  to  preserve  specie 
stocks.  The  western  Hunan  region  also  has  quite  a  few  fine  native  tree 
species,  most  of  which  are  precious.  By  native  species  is  meant  species 
that  are  found  principally  in  this  region.  It  has  been  estimated  that  Hunan 
has  at  least  300  such  species,  most  of  them  in  the  western  Hunan  region.  A 
survey  of  fine  native  species  for  use  in  afforestation  of  western  Hunan  con¬ 
ducted  by  the  Tujia  Nationality  and  Miao  Nationality  Autonomous  Zhou  Forest 
Institute  in  western  Hunan  turned  up  30  such  tree  species.  Many  of  them 
were  very  fast  growing  timber  trees.  Vigorous  development  of  these  tree 
species  is  an  important  way  in  which  to  hasten  the  greening  of  the  landscape 
and  solve  the  timber  shortage.  Quick  growing  native  timber  tree  varieties 
are  mostly  smooth  bark  beech  [Betula  Inminifera],  lanlimu  [5695  J, 

Chinese  catalpa,  Yunnan  catalpa,  Chinese  toon,  Chinese  sassafrass,  and  ^ 
cryptomeria.  In  addition,  there  are  numerous  valuable  timber  tree  species 
such  as  cati5)hor,  Phoebe  nanmu,  hongchou  [4767  4848],  Keteleeria  davidiana, 
magnolia,  Emmenopteris  henryi,  and  various  kinds  of  oaks,  most  of  which  are 
found  in  the  Wuling  mountain  region.  These  tree  varieties  make  good  large 
construction  materials,  and  can  be  used  for  high  quality  furniture,  or 
shipbuilding,  and  to  make  rolling  stock.  They  are  of  major  value  to  the 
national  economy  and  to  national  defense.  Tree  species  suitable  or  t  e 
afforestation  of  high  mountains  are  also  numerous.  One  such  is  the  yellow 
mountain  pine  [7806  1472  2646],  which  is  found  in  tracts  in  the  mountain 
ranges  above  800  meters  on  the  Zhangjiajie  forest  farm  in  Dayong  County. 
Yellow  mountain  pine  and  Keteleeria  davidiana  are  also  superior  varieties 
for  the  afforestation  of  high  mountains. 

Western  Hunan's  oil-bearing  woody  plant  treasure  house,  tung  oil  trees,  tea 
oil  plants,  Chinese  tallow  trees,  and  the  cubeb  litsea  tree  are  also  found 
over  a  wide  area.  Survey  shows  more  than  400  species  of  wild  medicinal  herbs 
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eucommia  bark,  official  magnolia  bark,  and  songfuling  12646  5415 
5376]  Manure  and  wild  forest  resources  that  silkworms  use  are  also  plenti- 

is  found  widely  in  northwestern  Hunan,  and  south- 
stern  Hunan  has  more  than  2  million  mu  of  toothed  oak  forests.  Special 

products  such  as  glossy  privet  [Ligustrum  lucidum] ,  the  host  tree  for 
snrefld  Chinese  sumac,  the  host  tree  for  Chinese  gallnuts,  are  wide- 

fruS  treff and  dry  fruit  tree  resources  as  well  as  deciduous 

evergreen  fruit  trees  are  plentiful.  Western  Hunan  is  one  of 
the  province  s  earliest  citrus  producing  areas.  Preliminary  surveys  have 

t  of  wild  citrus  resources  and  semi-cJltivIted 

ZZ  f'  varieties  of  definite  economic  value.  These  provide  a  mate- 

cold  Jesif?aird^°’'f^^^  breeding  of  superior  cold-resistant  varieties  and 
cold-resistant  dwarf  varieties.  The  dominant  wild  oranges  growing  in  the 

Shan  running  from  Shimen  and  Cili  westward  along  Wuling 

Infalso  tr?fn?-  t  oranges,  fragrant  orangL 

d  also  trifoliate  oranges  and  Poncirus  trifoliate.  (Table  120) 

Table  120.  Wild  Orange  Resources  in  the  Western  Hunan  Region 


Yichang 

oranges 


Fragrant 

oranges 


Trifoliate 

oranges 


Poncirus 

trifoliate 


_ Characteristics _ 

Small  bush-like  trees  that  are 
open  and  grow  vigorously 

Semi -tree  shape,  upright, 
vigorous  growth 


Semi-tree  like;  strong 
resistance  to  cold;  bushy  and 
rather  dwarfed  trees 


_ Principal  locations _ 

The  autonomous  zhou,  Qianyang 
Prefecture,  Shimen  County,  and 
Cili  County 

Shimen,  Cili,  the  autonomous 
zhou,  and  the  high  mountains 
of  Qianyang  Prefecture 

Discovered  in  1975  in  the  high 
mountains  at  1,200  meters 
above  sea  level  in  Yongshun 
County.  Also  discovered  on 
Long  Shan  at  1,300  meters, 
and  on  Bamian  Shan 

The  autonomous  region  is  the 
area  where  the  greatest  num¬ 
bers  of  wild  Poncirus 
trifoliate  are  found 


^osonrces  have  been  little  surveyed,  and  may  be  plenti¬ 
ful.  One  example  is  oily  Chinese  chestnuts  from  Longshan,  which  are  large 

Thfre  a^e  Sso  nuLr^S  ’ 

gra^^lf /  Chestnuts  and  walnuts.  There  is  also  a  considerable  amount  of 

Yong^w‘^’g“''^\°^  Chengbu,  Suining,  Tongdao,  Jingxian,  Xupu,  Luxi, 

Yongshun,  Sangzhi,  and  Longshan  counties,  which  makes  good  pastureland  for 
development  of  animal  husbandry.  On  both  banks  of  the  middle  and  lower 

f  1°""  It  is  a  raw 

material  for  making  paper. 
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Western  Hunan's  mountainlands  are  vast,  and  they  rise  and  fall  greatly. 
Vertical  changes  in  forest  resources  are  striking.  Take  Sangzhi  County, 
for  example,  where  there  are  river  valley  basins  at  300  to  500  meters  above 
sea  level,  and  where  evergreen  deciduous  forests  exist  outside  villages  an 
HlMlayan^iaple,  Betula  Inminlfeta,  hekanan  [7815  3011  2809],  and  ^uz^ng 
[3729  28741  grow.  In  low  mountains  at  500-1,000  meters  above  sea  level, 
and  in  mountain  ravines,  mostly  secondary  growth  forests  of 
Chinese  sweet  gum,  muhe  [2606  5440],  fine  leaf  poplar  [4798  0673  2^9],  and 
hornbeam  grow.  There  are  two  kinds  of  natural  semi-protophytes .  The  first 
is  ravine  evergreen  deciduous  forests.  The  second  is  mountain  slope  mixed 
evergreen  and  broad  leaf  deciduous  forests.  On  medium  size  mountains  1,000- 
1,900  meters  above  sea  level  that  have  gently  sloping  tops,  mixed  forests  of 
mostly  deciduous  trees  predominate. 

There  are  two  reasons  for  the  western  Hunan  region's  plentiful  forest 
resources.  One  is  that  following  the  Triassic  Period,  there  was  no  ingres- 
sion  of  the  sea,  and  during  the  Yanshan  movement,  there  was  little  intrusion 
of  igneous  rock;  the  earth's  layers  were  relatively  stable.  Together  with 
eastern  Sichuan  and  western  Hubei,  the  western  Hunan  region  was  a  sanc¬ 
tuary"  during  the  prehistoric  glacial  period,  and  this  helped  the  grea 
development  of  cover  during  the  Cretaceous  Period,  and  the  prese^ation  of 
modern  gymnosperms.  Second  is  the  lofty  plateaus  and  the  deep  river  valleys, 
plus  the  region's  location  in  the  intermediate  sub-tropical  monsoon  repon 
producing  mild  winters  and  cool  summers,  much  rainfall  and  high  humidity, 
great  vertical  changes  and  horizontal  variations  providing  a  superior 
geographical  environment  for  development  of  diverse  plants. 


Non-productive  losses  are  great  in  the  western  Hunan  region's  forestry  pro¬ 
duction,  and  the  degree  to  which  forest  resources  are  used  in  multiple  ways 
is  low.  There  are  many  trees  past  their  prime.  This  is  a  problem  urgently 
in  need  of  study  for  solution.  There  is  a  great  variation  between  south  and 
north  in  benefits  from  forests.  In  the  mountainlands  of  the  upper  reaches 
of  the  Yuan  Shui,  timber  reserves  average  6.9  cubic  meters  per  mu.  In  the 
northern  Wuling  mountain  region,  they  average  only  3  cubic  meters  per  mu, 
and  in  the  mountainlands  in  the  upper  reaches  of  the  Yuan  Shui  south, 

21  percent  of  the  existing  forestland  area  is  barren  mountains.  Meanwhile 
in  the  northern  Wuling  mountainlands,  barren  mountains  and  cut-over  land  is 
1.5  times  the  present  forest  area.  A  look  at  results  realized  from  forest 
regulation  of  water  shows  that  since  the  southern  forest  cover  rate  is 
percent  while  the  northern  forest  cover  rate  in  the  Wuling  mountain  region 
is  25  percent,  the  benefits  in  preventing  floods  through  dispersal  of  flood 
crests  and  the  supplementary  benefits  of  water  resources  in  mitigating  the 
low  water  season  are  greatest  in  the  south  and  less  in  the  north,  while  the 
erosion  modulus  is  low  in  the  south  and  high  in  the  north. 


(2)  Mineral  Resources  Used  for  Chemical  Fertilizer 

Coal  mines;  The  western  Hunan  region's  coal  mines  are  found  largely  in 
three  areas  as  follows;  One  is  in  the  area  around  Shlmen  and  Cili  extending 
toward  Sangzhi.  Coal  seams  are  not  thick  here,  being  less  than  1  meter,  and 
most  of  the  coal  has  a  fairly  high  ash  and  sulfur  content.  The  second  area 
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runs  from  Y^nling  through  Luxi,  Chenxi,  and  Huaihua  to  Huitong.  Here  the 
thiclmess  of  coal  seams  varies  greatly,  but  is  generally  2  to  3  meters 

meters  thick  in  some  places.  Yet  another  place  is 

aL  fSrlv^thi  extending  to  Wugang,  where  the  coal  Lams 

are  fairly  thick,  and  both  the  ash  and  sulfur  content  of  the  coal  is  low. 

plLtiful  nLLh  Hunan  is  the  region  of  the  province  with  the  most 

plentiful  phosphate  rock  resources,  and  it  is  also  one  of  the  nation’s 

tL  resources.  Phosphate  rock  is  found  mostly  in 

JiLm?  r  •  running  from  GuzhLg  to 

Peak  in  ShiLn  Huaihua.  Phosphate  rock  resources  at  Dongshan 

Peak  in  Shimen  are  large,  and  they  are  close  to  the  Jiaozuo-Liuzhou  Railroad 

in  HLan^pLSiL  convenient.  These  are  the  phosphate  rock  resources 

l^clding  greatest  potential  for  development.  The  Guzhang- 

Jishou-Luxi-Yuanling-Huaihua  phosphate  mine  area  runs  in  a  north  by  east  ^ 

intermittently  for  more  than  100  kilometers  in  length 

in  phosphate  rock  seams  are  more  than  10  mLers 

in  depth  and  the  P2O5  content  is  16-19  percent.  man  lu  meters 

LLsh  ollTL.t  1  region’s  potash  mines  in  terms  of 

imLrLL  ^11  •  been  discovered  shows  potash  feldspar  most 

important.  This  is  found  principally  in  the  Xuef eng  Shan  region  and  the 

plLL^'in  Dongkou,  and  ChenLu  are  major  ' 

LL  i  L  ^  Xuefeng  Shan  region;  and  Jishou  and  Fenghuang  are  most  iLor- 

tiLly  low!  mountain  region.  The  grade  is  generally  rela- 

Limestone  is  found  over  a  wide  area  of  the  western  Hunan  region  and  fire- 

The  western  Hunan  region  has  fairly  good  conditions  for  development  of  a 

.tfalL/r  re.our.es  a“  abundL. 

Snt  of  supplied.  Phosphate  rock  is  the  most  abun- 

chemical  ore  resources,  and  raw  materials  needed  for  a  nitrate 
fertilizer  industry  can  also  be  provided  from  nearby.  Within  the  region 
water  power  resources  are  abundant,  and  the  potential  for  hydroelectLc  power 

supply  conditions  are  good.  (2)  A  Lr- 
PlaLf  faf  1  ^  exists  for  the  chemical  fertilizer  IndustL- 

canL  rfLiLLaL“^“!  fairly  convenient  transportation 

can  lay  a  fine  foundation  for  further  expansion  of  production.  (3)  Much  can 

SLcLL  eSL!  o"ly  62.4  percent  of  its  production 

t!^  ifL,-n  ^  ®  western  Hunan  region’s,  chemical  fertilizer  indus- 

StuL  fL  1  the  region’s  development  of  agri¬ 

culture.  For  example,  at  an  average  51.5  jin  per  mu  of  cultivated  land  area 

Ltisf^Lnl!^!^^®  ^  chemical  fertilizer  production  in  1979  was  able  to 

L  ;  f  region’s  needs  for  nitrogenous  fertilizer 

a93  Jin  per  mu).  Future  development  of  the  region’s  chemical  fertilizer 

p“t“  Si  t'SlTh  '“'J  ferclliSr  induHr, 

P  .  t  will  have  to  tap  potential  and  Improve  existing  plants  and 
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mines,  and  use  the  abundant  chemical  ore  resources  within  the  region  to  ^ 
expand  production.  At  the  same  time,  in  order  to  deal  with  western  Hunan  s 
sparse  population  relative  to  cultivated  land,  and  the  dispersed  nature  of 
farming,  it  will  have  to  develop  actively  compound  chemical  fertilizers, 
mixed  chemical  fertilizers,  and  long  acting  chemical  fertilizers. 


6.  Transportation 


Range  follows  range  in  the  western  Hunan  mountain  region,  and  the  valleys  are 
deep  with  river  rapids.  Up  until  the  time  of  liberation,  only  narrow,  twist¬ 
ing  trails  led  out  of  the  mountains  and  everything  was  carried  on  backs  and 
shoulders.  Large  amounts  of  native  produce  rotted  while  goods  needed  for 
daily  life  could  not  be  carried  in.  "A  dou  of  rice  had  to  be  exchanged  for  a 
jin  of  salt."  Peoples  of  all  nationalities  suffered  from  being  cut  off  from 
transportation,  which  also  restricted  the  exchange  of  goods  within  the 
region.  The  self-sufficiency  nature  of  agricultural  production  was  also 
closely  related  to  this  situation.  After  liberation,  the  Hunan-Guizhou 
Railroad  and  the  Jiaozuo-Liuzhou  Railroad  were  built.  The  Hunan-Guizhou 
Railroad  started  at  Zhuzhou  in  the  east  going  westward  to  Guizhou  and 
traversing  Xinhua,  Xupu,  Chenxi,  Huaihua,  Zhijiang,  and  Xinhuang  in  the 
middle  of  the  region  en  route,  intersecting  the  Jiaozuo-Liuzhou  Railroad  at 
Huaihua.  The  Jiaozuo-Liuzhou  Railroad  crosses  Shimen,  Cili,  Dayong, 

Yongshun,  Guzhang,  Jishou,  Fenghuang,  Mayang,  Huaihua,  Huitong,  Jingxian, 
and  Tongdao  counties  in  this  region  and  goes  on  to  Liuzhou  in  Guangxi 
Province.  It  crosses  the  Yuan  Shui  at  Qiancheng  and  the  Li  Shui  at  Shimen. 
Highways  now  connect  all  counties,  and  most  trunk  line  highways  have  been 
oil  coated.  Dredging  has  removed  rapids  from  streams  permitting  navigation 
over  long  distances.  The  situation  where  western  Hunan  had  been  cut  off  from 
the  outside  world  has  been  preliminarily  changed.  Western  Hunan  is  the 
province's  major  timber  forest  base,  fresh  fruit  base,  and  animal  husbandry 
base.  Transportation  of  bulky,  clumsy  products  such  as  timber  and  of  fresh 
or  live  produce  such  as  fruit  and  livestock  is  steadily  Improving.  The 
change  from  being  cut  off  from  transportation  has  been  extremely  beneficial 
to  the  overall  development  of  western  Hunan's  farming,  forestry,  and  animal 
husbandry,  and  to  the  tapping  of  production  potential.  First  of  all,  the 
passage  of  the  Hunan-Guizhou  Railroad  through  the  northern  forest  zone  in 
the  upper  reaches  of  the  Yuan  Shui  has  linked  Dajiangkou,  Huomachong,  and 
Yuanshui,  shortening  the  distance  required  for  the  transportation  of  timber. 
The  Jiaozuo-Liuzhou  Railroad,  which  crosses  the  forest  region  in  the  upper 
reaches  of  the  Yuan  Shui  has  become  an  artery  for  the  transportation  of 
timber  from  the  forest  area.  Secondly,  construction  of  the  railroads  has 
given  powerful  impetus  to  further  development  of  the  region's  farming, 
forestry,  and  animal  husbandry.  It  has  accelerated  development  of  the 
western  Hunan  region's  natural  resources,  transformed  unfavorable  natural 
conditions  in  the  western  Hunan  region,  and  played  an  important  role  in 
making  fullest  use  of  favorable  conditions.  It  should  be  fully  realized, 
however  that  this  region's  high  mountains,  deep  valleys,  and  dispersed 
parcels  of  cultivated  land  still  make  transportation  and  communication  rela¬ 
tively  difficult.  Further  improvement  in  this  region's  transportation  remains 
an  urgent  and  arduous  task. 
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Second  Section.  Agricultural  Production  Characteristics 
1.  Great  Potential  for  Land  Use,  Primarily  for  Mountainlands 

A  look  at  the  structure  of  land  use  in  western  Hunan  (Table  121)  shows  70 

ITiZ  usll  fo^  """"  consisting  mostly  of  mountalnlSral 

^  I  .  ^°’^®stry.  The  western  Hunan  region  has  26,778,900  mu  of 
arren  mountains  and  cut-over  land,  and  about  10  million  mu  of  grasslands 

rLw:  toLrr^f 31  percent  of  the  wLteS 
®  land  area.  Reserve  land  resources  are  plentiful  for  the 

expansion  of  forestry  and  pasturelands,  and  this  is  the  region  in  thfprovince 
SSrJ  potential  for  future  development  of  forestry  and  animal  Ls- 

Nraerous  commimes  and  brigades  in  the  western  Hunan  region  are  making  full 
o  mountainlands  for  development  of  mountain  region  agriculture 

MrS“o?  CoPhty  ie  oolnf  as  drylands  8«  of  its 

980  mu  of  cultivated  land,  which  are  "squeeted  in  around  four  gorges  three 

^  cultivated  land  area.  Aojiahu  Production  Brigade  in 
Se?  anTiI  mountainlands  to  develop  tung  oil,  tea  oil,  and 

diSdv^n^.1  f-  woodlands  with  grain  and  pulse  ciops,  turning 

disadvantages  to  advantage.  Renjian  Production  Brigade  in  Qlanyang  Countv 

IS  emphasizing  both  erain  and  fm-fi-  ti-  n-o _  •  •  V^anyang  uounty 

making  sutp  grain  and  truit.  It  is  growing  citrus  on  mountain  sides 

to  ^  ^  Sr^in  for  land.  By  using  hills 

2w“as  65“  «  8P°y“.  Phis  brigade.  *lch  formerly  had  only  36^0  of®clt“s, 
now  nas  b50  mu.  If  citrus  trees  growing  in  the  four  besides  [beside  streams 

and  Sleaderh®’  and  houses]  are  included,  it  has  700  mu.  These  communes  ’ 

such  as  frSt  so*"®  adaptable  cash  crops 

Zmto?  f  a  oil-bearing  plants,  and  their  tapping  of 

ountainland  potential  to  make  barren  mountains  green,  build  timber  forest 
bases  and  develop  the  mountain  region  economy  is  correct 


In  western 
45  percent 
the  region 
1979,  this 
crop  area, 
province. 


Hunan,  the  multiple  cropping  index  is  227  percent,  and  in  1979, 
of  the  wetlands  area  was  planted  to  two  crops  of  rice.  This  is 
of  the  province  with  the  least  double  cropping  of  wetlands.  In 
region  accounted  for  59.77  percent  of  the  province'a  siZle  rL 
ma  ing  it  the  greatest  single  rice  crop  growing  area  in  the 


Looked  at  in  terms  of  forestland  and  cultivated  land  yields  per  unit  of 

So^ratir^'  SmbL'’°“”“^^  region's  land  utilize- 

tion  rates.  Timber  reserves  in  the  region  average  only  4.3  cubic  meters 

ChLr^  ill  Huitong  County  planted  superior  varieties  of 

30  cubic  Lter^p^f  mu. 

Grain  yields  are  also  low,  with  late  rice  in  a  double  crop  system  averaeine 

£Jv«“s''S  ■’«  8pr^^  aS  s^lr 

rvests  of  miscellaneous  grains  other  than  wheat  and  rice  average  onlv  lift 
iJ”ra::d"Jio  Un“”'  ““o?  77  din  par Z'Sp^'jLds 

'-Sing 
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Table  121.  Table  Showing  Structure  of  Land  Utilization  in  the  Western  Hunan 


±  »  JM  « 


(e)  ±  * 


W  55 


B  «  36 


«  «  W 


«  #  ft 


B  tu  a  ft 


(c)  (^) 

fi||BI5E±ftj6E!RtfcB  i&«rtRl^±ft«.WIRfta: 


1041.14 


n)  g  »  #  _ .  _ _ _ 

o)  ft.  «  1.8  - ___!! - - 

p)  flTs  ~i  _ _s^« _ _ _ - 

q) ~  ^  m  ~  »r~  62.56  0-5  - - 

:r)  n  »  617.64  3 _ _ _ !L_ - 

[sy  it  ^64.01 _ - 

Ct)  «  #  ft  562.60  _ - - - - 

fll)  «  *  «=  «®6.83  _ ^  _ _ _ _ _ 

- - - - - - - -  “  1  60 

(v)  jfeaftftBft _ _ V  _ _ — 

(w)  ®  lU  a  ft  ^677.89  23  - - 

(x)  S  tt  ft  ft  _ ^600.00 _ ^ ^ - - - - - 

(y)  »  B  _ *— - - - - - — 

:e:  Cultivated  land  based  on  Statistical  Bureau  data;  use  of  land  for 
forestry  is  data  from  a  provincial  Department  of  Forestry  su^ey; 
grasslands  suitable  for  pasturage,  water  surface,  and  wastelands 
suitable  for  farming  are  estimated  figures  that  are  provided  solely 
for  reference. 


2677.89 

1000.00 


a.  Kind  of  land  utilization 

b.  Area  (10,000  mu) 

c.  Percentage  of  total  land  area  in  western  Hunan  region 

d.  Percentage  of  total  land  area  of  same  kind  in  province 

e.  Total  land  area 

f.  Land  area  used  for  farming 

g.  Including:  cultivated  land  area 


riTii 


Wetlands 

Drylands 

Wasteland  suitable  for  farming 

Land  used  for  forestry 

Including:  wooded  land 

Timber  forests 

Economic  forests 

Tung  oil 

Tea  oil 

Tea 

Bamboo  forests 


Nan  bamboo 

Sparsely  wooded  forests 
Scrub  forests 
Immature  afforested  lands 
Barren  mountains  and  cut-over 
lands 

Grasslands  suitable  for 

pasturage 

Water  surfaces 

Other 


Production^°^  Mountainland  Farming  and  High  Marketable  Rate  for  Forestry 

The  western  Hunan  region  holds  an  important  position  within  the  province  for 
mountaxnland-based  forestry,  dryland  grain  production,  the  rai^nr^catt^e 
sheep,  and  goats,  and  the  growing  of  medicinal  herbs.  In  1979,  the  region  ’ 
produced  45.9  percent  of  the  province's  total  output  of  dryland  grain  This 

province’s  total  output  of  corn,  an!  32  2 
cent  of  Its  total  output  of  gaoliang.  It  produced  25.1  percent  of  the 
provxnce's  total  soybean  output.  It  is  a  major  dryland  grain  proLcing  area 
xn  the  province.  The  table  below  (Table  122)  shows  the  region  to  have  a  llry 
high  percentage  of  the  province's  area  sown  to  dryland  grains.  ^ 

The  region  grows  37.3  percent  of  the  province's  cattle  and  65  7  uercent  of 
for?hr  reasons  it  has  become  a  sheep  and  cattle  production  area 

Cattle  are  ruminants,  each  hekd  equips 
with  Its  o™  fermentation  tank"  that  is  able  to  make  effective  use  of ^Larse 

fodder.  Their  pasture  grass  utilization  rate  is  high,  and  their  resistance 
o  disease  strong.  The  western  Hunan  mountainlands  cover  a  vast  area  and 
the  grassland  area  is  large.  Wild  fodder  is  abundant,  and  condition^f^r 
development  of  sheep  and  cattle  are  good.  Quality  of  the  region's  oxen  is 
generally  quite  good,  and  places  like  Sanjiaguan  in  Dayong,  Luota  in  Longshan 
uping  in  Sangzhl,  and  Hej iashan  in  Gill  counties  are  noted  for  their  ’ 

oSn'^breeL?  plentiful  for  the  breeding  of  superior 

Forestry  holds  a  prominent  position  in  the  province.  The  timber  forest  and 
economic ^forest  area  covers  42,174,400  mu,  which  is  45  percent  of  tS 

metlir^Lcris  6^^^  reserves  amount  to  110  million  cubic 

1^1976  ^  reserves  for  the  province  as  a  whole. 

In  1976,  timber  output  amounted  to  54  percent  of  the  provincial  total 

^^timbe^^nLai?  counties  that  supplied  10.000  cubic  meters 

of  timber  annually  were  in  western  Hunan,  making  this  region  the  province's 

production  of  timber  and  nan  bamboo.  WestLn  Hunan 
rpa^^  oil-bearing  plant  production  area.  In  1979  the 

^  percent  of  its  output.  Its  output  of  tung  oil  accounted  for  more 
than  85  percent  of  the  provincial  total.  Output  of  rosin,  tallow,  and  walnuts 
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Table  122.  Table  Showing  Structure  of  Area  Sown  to  Major  Crops  in  Western 
Hunan  in  1979 
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amounted  respectively  to  about  70,  80  and  90  percent  of  the  provincial  total 
Chinese  chestnut  output  were  respectively  42.2  and  70  percent 
of  the  provincial  total.  Timber  forests  are  found  mostly  in  the  upper 
reaches  of  the  Yuan  Shui  and  in  the  middle  reaches  of  the  Yuan  and^Zi  rivers 
conomic  forests  are  found  mostly  in  the  northern  part  of  the  region  The 

So«ant  '‘r  several  features:  (1)  It  is  the'most 

forests  are  mostly  pine  and  China  fir,  and  the  econLic  forests  are  LsUy 

fo^nL“re"mtLr  Percentage  of  the 

forests  are  mature,  and  numerous  barren  mountains  are  awaiting  afforestation 

Thl  exists  for  development  of  traditional  forestry  products 

marketable  rate  for  forestry  products  is  highest  among  f arming, ^fLestry  * 
and  animal  husbandry.  The  marketable  rate  for  economic  fLest  productrsiS’ 
as  citrus,  tung  oil,  and  tallow  is  greater  than  90  percent.  Thi^is  of  Ivlat 
inter-regional  significance,  and  some  forest  products  play  a  role  in  exports. 

3.  Production  Level  Fairly  Low,  Unbalanced  and  Inconsistent 

Up  until  the  time  of  liberation,  the  western  Hunan  region  was  locked  amone 
three  large  mountains,  was  victimized  by  officials  and  bandits,  had  poor  ^ 
transportation,  lacked  labor  forces,  had  a  low  technical  level  farmer 

rather  than  intensively,  and  harvested  meager  crops  everywhere 
After  liberation,  as  a  result  of  socialist  reforms,  the  collect ivizSr  of 
agriculture,  vigorous  state  support  of  minority  nationalities  and  develon- 

r^vrl  industry,  socioeconomic  conditions ’for  developLnt 

of  agriculture  were  fundamentally  transformed.  At  the  same  time  new  ^ 
requirements  were  posed  for  western  Hunan’s  agriculture,  and  agrlculLre 
began  to  change  from  extensive  to  intensive  operations  and  very  greaJ 
development  of  agricultural  production  occurred.  ^  ® 

Nevertheless,  comparison  with  the  western  Hunan  region  with  the  province  as 
a  whole  shows  Its  level  of  agricultural  production  to  be  not  only  relativelv 
low  but  unbalanced  as  well.  In  1979,  grain  yields  averaged 
less  than  for  the  province  as  a  whole;  agricultural  production  conditions 
changed  relatively  slowly;  and  production  was  inconsistent.  In  1979  the 
area  of  western  Hunan  from  which  a  crop  could  be  assured  despiL  dLugS  or 
waterlogging  amounted  to  only  48.2  percent  of  the  cultivated  land  are! 

province  as  a  whole.  Only  27.1  percent ’of 
the  cultivated  land  was  fields  producing  consistently  hijh  yields  D^ine 

pwrir?8’  cultivated  land  frea  was  machSe  ' 

eie^t^’07^^  the  province  as  a  whole.  During  the 

Zhmfd^^?-  *'^®  Nationality  Autonomous 

Zhou  declined  by  about  one-fifth  from  1971.  Timber  reserves  for  the  region 

fhfn’^rh  timber  forest  area  average  4.3  cubic  meters  per  mu  \ower 

everere  IkL  fl  b-®"®  north,  they 

for!?h-f  ®  P®’'  Clearly  a  substantial  potential  exiLs 

region^rSain  increased  yields  per  unit  of  area  from  this 

region  s  gram  and  timber  reserves. 
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4.  Good  Conditions  for  the  Integration  of  Farming,  Forestry,  and  Animal 
Husbandry,  and  Wide  Latitude  for  Economic  Diversification 

Conditions  are  good  in  the  western  Hunan  region  for  the  integration  of  farm 
ing,  forestry,  and  animal  husbandry,  and  wide  latitude  exists  in  economic 
diversification  as  manifested  in  the  following  principal  ways. 


1.  Plentiful  wasteland  resources  provide  latitude  in  development  of  farm¬ 
ing,  forestry,  and  animal  husbandry,  and  for  launching  economic  diversifi¬ 
cation.  There  are  26,778,900  mu  of  barren  mountains  in  the  region,  and 
more  than  10  million  mu  of  grassland  suitable  for  the  raising  of  livestock, 
so  land  resources  for  development  of  forestry  and  animal  husbandry  are 
widespread. 

2.  Great  vertical  changes  in  the  natural  environment  and  great  regional 
variations  suit  the  region  for  multi-faceted  development  of  farming,  forestry, 
and  animal  husbandry.  Kinds  of  natural  resources  are  numerous.  The  region 
has  both  sub-tropical  plants  and  animals  as  well  as  temperate  zone  plants 

and  animals.  Vertical  variations  in  atmospheric  temperature,  crop  patterns, 
and  great  differences  in  multiple  cropping  and  the  cropping  system  enrich 
the  content  of  farming. 

3.  A  great  potential  exists  for  all-around  use  of  forest,  mineral,  and 
water  power  resources.  In  western  Hunan,  forest,  mineral,  and  water  power 
resources  are  very  abundant,  and  potential  for  their  development  and  use  is 
very  great.  Water  power  reseirves  stand  at  more  than  8  million  kilowatts  of 
which  less  than  10  percent  is  presently  being  used.  Fuller  all-aromd  use 
of  forest,  mineral  and  hydropower  resources,  and  increase  in  the  utilization 
rate  of  all  three  are  important  problems  in  future  development. 

A  look  at  the  actual  circumstances  of  production  in  western  Hunan  shows 
without  exception  that  the  communes  and  brigades  that  have  won  fine  achieve¬ 
ments  in  production  have  been  those  that  have  adhered  to  the  integrated 
development  of  farming,  forestry,  and  animal  husbandry,  carrying  into  prac¬ 
tice  the  principles  of  planting,  raising,  and  processing.  The  experiences 
of  these  communes  and  brigades  may  be  capsulized  in  four  ways  as  follows: 

First  is  adherence  to  the  principle  of  linking  farming,  forestry,  and  animal 
husbandry  so  that  there  is  no  mutual  competition  in  planning  use  of  the  labor 
force.  In  forest  regions,  competition  for  the  labor  force  between  farming 
and  forestry  is  fairly  pronounced.  Agricultural  production  is  strongly 
seasonal,  while  seasonality  is  also  strong  in  forestry  production.  The  time 
for  transplanting  crops  is  frequently  precisely  the  right  season  for  setting 
out  seedlings.  In  order  to  solve  the  competition  between  farming  and 
forestry  for  workforces,  Guangping  Commune  in  Huitong  County  organized 
special  forestry  production  brigades  with  a  fixed  number  of  workers  in  them. 
The  special  felling  teams  of  17  production  brigades  took  up  only  4.6  percent 
of  the  commune's  total  workforce.  Thus,  not  only  was  planning  for  the  use  of 
farming  workforces  not  impaired,  but  state-assigned  timber  quotas  were  also 
fulfilled  on  time.  In  addition,  felling  and  forest  care  could  proceed  at  the 
same  time.  During  the  slack  season  in  farming,  farm  workforces  were  organized 
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A. 


fore^^r  frul^r  T  “■*  The  principle  of  growing 

llSion  rh  "■‘>'‘”“i'>si<les  was  adhered  to  In  land  utl- 

t^tS  ?„n  T  grain,  forestlands  were  used 

yet  unafforeatod  i  could  be  intercropped.  Guangplng  Commune  used  as 

yet  unafforested  lands  to  be  newly  afforested  for  the  growine  of  eraln  - 

planting  trees  for  afforestation  in  the  following  year!  During  the  second 
nd  third  years  following  afforestation,  weeding  and  loosening^of  the  soil 

h-lp  trsa?iings  grow 

Reniian  ProduSio’^  ^ intercropped  in  the  woodland  area. 
Renjian  Production  Brigade  intercropped  fruit  orchards  with  oil-bearine 

intercropping  of  woodlands  with  gSn/ 
fodder,  and  cash  crops,  which  also  achieved  very  good  results.  Not  onlv 
was  there  no  competition  for  workforces,  but  the  Lthorh^ed  tS  muSl 
advancement  of  farming,  forestry,  and  animal  husbandry. 

‘h  combining  the  use  and  nurture  of 

sources  with  emphasis  on  nurture.  Guangping  Commune  focused  on  the  grow- 

meSt  of^soctlS^f  1— l^^d  JeveLp! 

T  mountains  would  long 

remain,  and  could  continue  to  be  used  forever."  Renjian  Production  Brigade 
and  Lianhua  Production  Brigade  took  firm  grip  on  the\aising  of  superior 

^  seedlings  as  a  means  of  expanding  the  scope  of  their  operations 
Renjian  Production  Brigade’s  collective  hog  farm  maL  energetic  eSortri; 
the  breeding  of  sows  for  an  increase  in  the  rate  of  supply^rhof breeding 
remov^^f*^  assuring  a  proper  proportion  between  the  ho^inventory  and  ^  ^ 

removal  from  inventory  rate.  It  also  steadily  upgraded  quality  Ld  quan¬ 
tity,  assuring  breeding  stock  for  the  expansion  of  reproductloL 

principle  of  obtaining  materials  locally  for  develoo- 
In  and  brigade  enterprises.  Commune  and  brigade  enterprises  ^ 

in  the  region  may  be  placed  in  the  following  three  categories: 

First  IS  commune  and  brigade  enterprises  for  direct  development  of  farm-Jr.^ 

raisinffafms  ^ch  as  superior  breed  farL,  livestock 

raising  farms,  forest  farms,  and  gathering  farms. 

modefni2atio^^orfar-^^^%^^^  ^  foundation  for  direct  promotion  of  the 
anH  f forestry,  animal  husbandry,  sideline  occupations 

Si  small  coaSSni  ’ 

xime  plants,  and  farm  machine  repair  plants,  * 

liiestofk''°^nidof-^’'^®^'^®  enterprises  that  do  processing  of  farm,  forest, 
livestock,  and  sideline  occupation  products,  such  as  plants  for  the 

piiuStT®  sidaSitcupatlon 

All  the  raw  materials  and  fuel  that  these  various  kinds  of  commune  and 

SeSoiSSSeSne  SS  T  =“*'=‘^''“slly  aupplled  from  local  sourcea. 
aub-stlndifiJ^  •  Proceasing  plant  in  Guangping  Commune  used 

aub  standard  materials,  tips  and  tall  ends  of  trees,  twigs  and  branches. 
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which  were  abundant  in  the  cotranune,  for  processing  into  small  farm  tools  and 
articles  used  in  daily  life  thereby  increasing  the  degree  of  all-around  ^ 
use  of  forest  sideline  products  and  economic  benefits.  The  same  commune  s 
hydropower  station  made  full  use  of  abundant  local  hydropower  resources  to 
build  power  stations  in  conjunction  with  development  of  irrigation. 

Fourth,  adherence  to  the  principles  of  suiting  general  methods  to  local 
situations  and  a  rational  pattern  of  distribution.  The  people  of  Xupu 
County  combined  development  of  traditional  products  with  production  of  new 
products.  Mountain  region  communes  energetically  developed  production  of 
timber,  medicinal  herbs,  tea,  tobacco,  tea  oil,  and  tung  oil,  while  hill  and 
plains  communes  actively  developed  production  of  cotton,  citrus,  tea  oil, 
red  dates,  and  silkworm  mulberry  with  outstanding  results. 
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Fourth  Section.  Distribution  of  Bases  and  Trial  Delineation  of  Sub-Regions 
1.  Distribution  of  Bases 

The  western  Hunan  region  can  make  full  use  of  mountainlands,  establishing 
production  bases  by  suiting  general  methods  to  specific  circumstances  and 
making  a  rational  pattern  of  distribution.  One  of  the  problems  to  be 
solved  in  selecting  bases  is  what  to  develop.  A  second  is  where  to  carry 
out  development?  Third  is  how  to  develop  bases?  The  problem  focused  on 
here  is  an  exploration  of  the  basis  for  base  selection  and  evaluation  of 
bases.  First  is  the  basis  for  base  selection:  (1)  The  possibility  of  build- 
effort  to  meet  needs  in  development  of  the  national  economy. 

(  )  Effective  and  feasible  conditions  for  development,  or  a  tradition  in 
planting  or  livestock  raising.  (3)  Fairly  high  level  of  marketable  products 
or  a  great  potential  for  increasing  the  marketable  product  rate.  A  fairlv 
concentrated  pattern  of  distribution  or  conditions  for  concentrating  in 
continuous  tracts.  (4)  Relatively  plentiful  varieties  of  resources,  numerous 
breSr’'  favorable  conditions  for  the  introduction  of  superior 

The  western  Hunan  region's  existing  bases  have  three  features  as  follows: 

U)  A  foundation  for  forestry  bases.  Examples  include  the  timber  forest 
base  in  the  upper  reaches  of  the  Yuan  Shui,  the  woody  oil-bearing  plant 
base  in  northwestern  Hunan,  and  the  citrus  base  in  the  valley  of  the  Yuan 
bnui.  U)  Tea  and  cotton  bases  tend  to  be  on  the  eastern  fringe  of  this 
region,  most  of  them  closely  neighboring  the  same  kind  of  bases  outside  the 
region,  their  interregional  importance  being  greater  than  their  importance 
within  the  region.  (3)  Animal  husbandry  bases  are  still  in  an  incipient 

Now  let  us  explain  below  one  by  one  existing  bases  in  western  Hunan  as  well 
as  proposed  plans  for  new  bases: 

(1)  Forestry  Bases 

1.  The  timber  base  in  the  upper  reaches  of  the  Yuan  Shui  includes  most  of 
Tongdao,  Jingxian,  Huitong,  and  Qianyang  counties,  plus  Suinihg  and  Chengbu 
counties  as  well  as  Naxi  Commune  in  Dongkou  County,  an  area  totaling  21.91 
containing  52.24  million  cubic  meters  of  timber  reserves,  which 
IS  23  percent  of  the  province ' s  total  timber  reserves.  This  region 
accounts  for  28  percent  of  the  province’s  timber  output,  and  is  a  key  forest 
area  in  the  province  as  well  as  a  major  base  for  timber  production.  The 
central  agriculture  and  forestry  departments  have  classed  development  and 
construction  of  this  forest  zone  as  a  large  and  a  medium  size  state  con¬ 
struction  project.  Forest  resources  may  be  characterized  as  follows:  In 

erous  timber  forest  area,  the  area  and  reserves  of  masson  pine  and 
f  forests  predominate  overwhelmingly.  The  masson  pine  area  accounts 

Percent  o  the  total  forest  area,  and  masson  pine  reserves  account 
for  53  percent  of  total  reserves.  Second  comes  China  fir  forests  which 
account  for  26.3  percent  of  the  area  and  25  percent  of  reserves.  Most  China 
tir  forests  have  been  man-made,  but  some  have  sprouted  from  trees  that  had 
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been  cut  down.  There  are  numerous  kinds  of  bamboo,  with  nan  bamboo  being 
the  dominant  large  stem  one.  It  is  found  over  a  wide  area,  and  reserves 
number  102.87  million  stalks.  The  percentage  of  mature  forest  resources 
is  large,  amounting  to  86.9  percent  of  total  forest  timber  reserves  or  31.3 
percent  of  the  forest  area.  Middle  age  forests  account  for  11.1  percent  of 
forest  timber  reserves  and  for  9.8  percent  of  the  forest  land  area.  Young 
forests  contain  2  percent  of  forest  timber  reserves  and  cover  38.9  percent 
of  the  forest  area.  Today  forests  are  concentrated  mostly  in  places  where 
transportation  is  not  convenient  and  in  remote  mountain  regions  where 
assembly  of  timber  bn  mountain  roads  is  difficult.  Timber  resources  are 
greatest  in  the  basins  of  the  Wu  Shui  and  the  Qu  Shui  where  43.3  and  40.07 
percent  of  total  timber  reserves  are  located.  Nan  bamboo  is  found  mostly 
along  the  main  stream  of  the  Yuan  Shui  and  in  the  basin  of  the  Wu  Shui. 

These  two  places  contain  46.91  and  23.95  percent  respectively  of  the  total 
amount  of  nan  bamboo.  In  short,  this  forest  region  is  characterized  by  a 
lack  of  diversification  of  tree  varieties,  a  simple  composition,  numerous 
mature  forests,  and  a  large  percentage  of  pine  and  China  fir.  This  forest 
region  has  the  following  favorable  conditions  for  development :  (1)  Natural 

conditions  favor  forest  tree  growth.  The  climate  is  temperate;  rainfall  is 
copious;  relative  humidity  is  high;  the  soil  is  fertile;  and  favorable 
conditions  exist  for  development  of  quick  growing,  high  yield  timber 
forests.  Under  most  conditions,  mature  timber  can  be  available  for  use 
within  25  to  30  years.  (2)  In  old  forestry  bases,  the  local  people  have  a 
historical  tradition  in  doing  some  forestry  and  some  farming.  They  have 
created  and  accumulated  abundant  experiences  in  forest  operations  and  in 
timber  and  bamboo  production.  (3)  Species  are  fine.  Firs  from  Guangping 
in  Huitong  County  have  been  classed  with  China  firs  from  Jinping  in  Guizhou 
and  from  Jianping  in  Fujian  as  the  three  fine  firs  in  the  country.  Chinese 
larches  from  Suining  are  second  only  to  those  from  northeast  China. 

(4)  Transportation  in  the  forest  region  is  convenient,  and  a  preliminary 
highway  network  has  been  built  in  the  forest  zone.  Today  nearly  2,000 
kilometers  of  through  highways  exist.  The  main  streams  of  the  Wu  Shui,  Qu 
Shui  and  Yuan  Shui  are  also  able  to  float  timber.  Costs  are  low  and  invest¬ 
ment  in  capital  construction  slight.  The  Hunan-Guizhou  Railroad  passes 
close  to  the  northern  part  of  the  forest  zone.  This  provides  conditions  for 
shortening  the  distance  timber  must  be  transported  by  water  at  Dajiangkou, 
Huomachong  and  the  confluence  of  the  Yuan  Shui.  The  Zhlcheng— Liuzhou  Rail¬ 
road  runs  through  the  forest  zone  from  south  to  north  and  has  become  a  major 
srtery.  for  hauling  timber  out  of  the  forest  zone. ■  Thxs  forest  region  has 
many  mountains,  many  forests,  and  many  fields.  In  addition,  the  period  when 
the  waters  are  right  for  the  movement  of  timber  is  also  the  busy  season  in 
farming  when  there  is  a  workforce  shortage  and  conflicts  between  farming  and 
forestry  are  pronounced.  Consequently,  hastening  the  mechanization  of 
forest  region  forestry  and  agriculture  and  the  modernization  of  communica¬ 
tions  and  transportation  hold  extremely  important  significance.  (Figure  61) 

2.  Proposal  to  make  Yuanling  and  Anhua  into  timber  forest  bases.  Plans 
call  for  the  designation  of  a  forest  base  centering  around  Yuanling  and 
Anhua  counties  including  parts  of  Guzhang  and  Xupu.  Reasons  are  as 
follows:  (1)  A  certain  foundation  in  forestry  already  exists,  and  poten¬ 

tial  for  development  is  great.  Land  used  for  forestry  totals  12.58  million 
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mu  of  which  7.89  million  mu  is  forestland.  Forest  reserves  total  23.76 
million  cubic  meters,  and  barren  mountains  suitable  for  forests  total  2.53 
million  mu.  Potential  for  development  is  great.  (2)  Mature  forests  pre¬ 
dominate.  Resources  able  to  be  used  in  the  near  future  are  abundant,  and 
are  urgently  in  need  of  development.  In  Yuanllng  County,  for  example,  the 
mature  forest  area  accounts  for  45  percent  of  the  county's  total  f Lest  area 

m  Thr?  account  for  69.5  percent  of  its  total  timber  reserves, 

p)  The  Yuan  Shui  and  the  Zi  Shui  traverse  the  forest  zone  and  the  region 
is  close  to  the  Hunan-Guizhou  and  the  Zhicheng-Liuzhou  railroad  lines. 

Both  water  and  land  transportation  are  convenient. 


Figure  61.  Forestry  Sub-Districts  of  the  Western  Hunan  Agricultural  Region 
Key; 

a.  Legend 

b.  1  mipion  mu  timber  forest  base  county  planned  for  1976-1980 

L  TT  forest  base  region  in  the  upper  reaches  of  the  Yuan  Shui 

L  TTT  timber  base  region  in  Yuanling  and  Anhua 

.  III.  Northwestern  Hunan  economic  forest  and  timber  forest  base 
region 

f.  Base  demarcation  lines 

g.  1:3,000,000 


requires  the  following:  (1)  Mostly  afforestation  with 
simultaneous  afforestation  and  closing  of  the  area  to  human  intrusion  for 
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building  of  a  new  forest  zone  that  is  mostly  timber  forests,  but  also  has 
diverse  kinds  of  trees  in  diversified  forests.  (2)  Full  use  of  favorable 
conditions  along  the  Yuan  and  Zi  rivers  to  build  transportation  lines  that 
go  through  the  forest  zone.  Building  of  a  large  hydroelectric  power  station 
at  Wuqiangxi  requires  consideration  of  the  building  of  facilities  to  move 
timber.  At  the  same  time,  a  low  volume  transportation  line  might  be  built 
from  the  forest  zone  to  the  Hunan— Guizhou  railroad  line  to  hasten  movement 
of  mature  timber.  (3)  Building  forests  to  prevent  soil  and  water  erosion 
on  both  banks  of  the  Yuan  Shui,  You  Shui  and  Zi  Shui  where  soil  erosion  on 
slopes  is  serious.  Suiting  general  methods  to  local  situations  to  build 
forests  to  protect  the  banks  near  large  and  medium  size  reservoirs  in  the 
region. 

3.  Northwestern  Hunan  economic  forest  and  timber  forest  base.  Conditions 
favoring  development  of  forestry  within  this  region  include  the  following: 

(1)  The  soil  is  mostly  mountainland  yellow  earth  ranging  from  neutral  to 
slightly  alkaline  or  very  slightly  acidic,  making  it  suitable  for  the  growing 
of  tree  species  that  like  neutral  to  slightly  alkaline  soils  such  as  tung, 
Chinese  tallow,  eucommia,  lacquer,  Chinese  sumac,  Chinese  toon,  cypress, 
and  Corsiaria  sinica.  (2)  Late  rainy  season.  During  July  and  August, 
precipitation  is  greater  than  200  millimeters.  Rainfall  during  July  and 
August  is  ample  and  helps  the  fruiting  of  tung  trees.  In  addition,  the 
atmospheric  temperature  is  high,  and  annual  relative  humidity  is  approxi¬ 
mately  80  percent.  Consequently,  valleys  with  low  slopes  have  fine  condi¬ 
tions  for  the  growth  and  development  of  tung  and  Phoebe  nanmu  trees. 

<3)  The  masses  have  plentiful  experience  in  growing  woody  oil-bearing 
trees.  In  addition,  tung  trees  produce  results  quickly  and  grain  can  be 
intercropped  with  tung  trees,  turning  disadvantages  into  advantages.  The 
cake  residues  resulting  from  pressing  tung  and  Chinese  tallow  seeds  also 
make  superb  fertilizer,  and  conditions  for  linking  farming  and  animal  hus¬ 
bandry  are  good.  (4)  Within  the  region,  the  basin  of  the  Li  Shui  has  high 
mountains  and  deep  valleys.  Torrential  rains  fall  frequently  during  summer, 
but  the  forest  cover  rate  is  only  20  percent.  In  addition,  most  tung 
forests  grow  down  slopes  making  for  easy  erosion  and  serious  mountain  floods. 

A  great  disparity  exists  in  water  levels  between  flood  and  low  water  periods. 
The  erosion  modulus  for  the  Li  Shui  basin  for  many  years  has  been  more  than 
400  tons  per  square  kilometer,  making  it  one  of  the  worst  areas  for  erosion 
in  the  province.  For  this  reason,  special  attention  should  be  directed  to 
development  of  forests  that  hold  moisture  and  preserve  soil  and  water. 
Development  of  forestry  in  this  region  requires:  (1)  Establishment  of 
economic  forest  bases  consisting  primarily  of  woody  oil-bearing  trees.  In 
Dayong  County  in  the  autonomous  zhou,  Shati,  Xinqiao,  Hezuoqiao,  Zhonghu, 
Xlnglong,  Yuxi,  Guanping,  and  Sanplng  communes  have  a  tung  area  totaling 
100,000  mu,  most  of  it  on  the  north  bank  of  the  Li  Shui  to  the  east  of  the 
Dayong  County  county  seat.  Zaguo  and  Neixi  communes  in  Longshan  County  have 
an  approximately  55,000  mu  tung  tree  area.  Xixi  and  Duishan  communes  in 
Yongshun  County,  Datuo  and  Huayuan  rivers  in  Baojing,  and  Qietong  and 
Duanlong  communes  in  Guzhang  all  have  tung  oil  bases .  On  the  north  bank  of  ^ 
the  Li  Shui  in  the  western  part  of  Cill  County,  the  tung  trees  of  Yichongqiao, 
Yanbaidu,  Ganyan,  Yanghe,  and  Xujiachang  communes  are  contiguous  with  the 
tung  oil  base  in  Dayong  County.  Tung  trees  are  found  at  Nanyue,  Sushi, 
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Moshi,  Yanchiping,  Suoshi,  Yangliuyuan,  Fengheping,  Chuanshanhe,  Hekou, 
Taipingjie,  and  Ziliangping  communes  in  Shimen  County.  In  western  Hunan 
most  tung  grows  down  slopes  where  erosion  is  serious.  Furthermore,  the 
soil  erosion  has  made  the  soil  infertile,  and  this  has  seriously  impaired 
tung  oil  output.  The  previously  outlined  experiences  of  Cili  County  in 
preventing  tung  forest  erosion  should  be  spread.  In  Sangzhi  County  in  the 
autonomous  zhou,  Guandiping,  Mahekou,  Furongqiao,  Zhujiqiao,  Ruitapu, 

Kuzhuping  communes  constitute  a  Chinese  tallow  tree  base  with 
15,000  mu.  In  Cili  County,  Shanmuqiao,  Sanguansi,  and  Yangllupu  communes 
are  Chinese  tallow  tree  bases.  These  three  communes  account  for  70  percent 
of  the  whole  county's  output  of  woody  plant  oils.  Cili  County's  Zhufenqiu 
superior  specie  of  Chinese  tallow  tree  has  numerous  branches,  large  seeds 
and  a  thick  waxy  nature.  Tea  oil  is  produced  mostly  in  Yongshun,  Longshan, 
ayong,  and  Cili  counties.  Tea  oil  is  fairly  widespread  in  western  Hunan 
and  concentrated  on  tracts  except  in  the  northern  part  of  the  western  Hunan 
region.  A  substantial  amount  is  grown  in  areas  neighboring  eastern  Huaihua 
and  southern  Xupu.  Lacquer  comes  from  Daan,  Bamianshan,  Ciyan,  Luota,  and 
Sanyuan  communes  in  Longshan  County;  from  Jiwei,  Bushu,  and  Yayou  communes 
Huayuan  County;  from  the  Laer  mountain  region  of  Fenghuang  County;  from 
Chaoyang  Commune  in  Baojing  County;  from  Songbai  Commune  in  Yongshun  County; 
and  from  Daping  and  Yuanxi  communes  in  Dayong  for  the  most  part.  Coir  fiber 
comes  mostly  from  Wulixi  and  Slfang  communes  in  Sangzhi  County,  from  Huoyan 
Commune  in  Longshan  County,  from  Palhou  and  Danqing  communes  in  Jlshou 
County,  and  from  Longtan  Commune  in  Fenghuang  County.  Regarding  the  dis¬ 
tribution  of  economic  forests  within  the  region,  the  bases  are  less  concen- 
trated  and  linking  of  large  crop  areas  is  less  (Figure  62).  Forests  of 
medicinal  crops  include  magnolia  bark  and  eucommia  bark.  (2)  Use  of  quick 
growing  tree  species  for  afforestation  to  preserve  soil  and  water.  Quick 
growing  tree  species  such  as  Coriaria  sinica  and  oaks  have  well  developed 
croTOs,  drop  thick  layers  of  leaves,  and  have  highly  developed  root  systems, 
t  at  are  useful  in  retaining  soil  moisture  and  preserving  water  and  soil. 
Forests  for  the  preservation  of  the  soil  against  erosion  should  be  desig¬ 
nated  from  among  existing  forests  and  only  small  area  cutting  done  in  small 
areas  of  such  forests.  After  cutting,  afforestation  should  be  done  at  once. 
(J)  Rotated  intercropping  depending  on  soil  quality:  Farmland  crops  and 
pulse  crops  able  to  increase  organic  matter,  as  well  as  pulses  and  pasture 
grasses  should  be  rotationally  intercropped  in  order  to  preserve  the  soil 
in?)rove  it,  and  make  it  able  to  hold  moisture.  This  would  help  advance 
development  of  farming,  forestry,  and  animal  husbandry. 

(2)  Fruit  Bases 

In  order  to  simplify  the  explanation,  fruit  bases  have  been  omitted  from  the 
discussion  of  forestry  bases  and  analyzed  separately.  Conditions  in  the 
western  Hunan  region  for  development  of  fruit  are  superb.  1)  South  of  a 
line  extending  from  Huitong  to  Dongkou  in  this  region,  absolute  minimum 
temperature  is  a  little  higher  than  -9 »C,  making  it  a  favorable  area  in  the 
province  for  overwintering  citrus.  North  of  this  line,  the  valley  of  the 
Yimn  Shui  is  the  second  most  favorable  area  for  citrus.  It  has  many  places 
with  a  microclimate  in  which  citrus  can  safely  overwinter  such  as  Cheniiahe 
Commune  in  Sanzhl  County,  and  the  area  around  the  Longshan  County  county  seat. 
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(f)  JtKK  1  20075 


Figure  62.  Distribution  of  Economic  Forests  in  the  Northwestern  Part  of  the 
Western  Hunan  Agricultural  Region 


Key; 


a* 

Tea  oil  base 

d. 

b. 

Tung  oil  base 

e. 

c. 

Lacquer  base 

f. 

Chinese  tallow  tree  base 
Coir  fiber  base 
Scale:  1:2,000,000 


2)  The  hill  and  barren  mountain  area  suitable  for  development  of  fruit  is 
vast.  In  the  autonomous  zhou  and  in  Qianyang  Prefecture,  except  for  moun™ 
tain  tops  above  600  meters,  which  are  not  suitable  for  citrus  production, 
there  are  more  than  700,000  mu  of  hills  and  mountain  slopes  where  citrus 
may  be  grown.  Conditions  for  growing  citrus  up  mountain  slopes  are  good, 
and  the  area  on  which  citrus  may  be  grown  is  more  extensive  than  for  other 
juicy  and  dry  fruits.  3)  Fruit  resources  are  plentiful  and  species  numer-^ 
ous.  The  Wuling  and  Xuefeng  mountain  regions  have  quite  a  few  wild  varieties 
or  semi-wild  varieties  of  citrus  resources.  Examples  include  Yichang 
oranges.  Citrus  jimos,  trifoliate  orange,  and  Poncirus  trifoliata.  Some  old 
growing  areas  experienced  in  growing  and  propagation  have  produced  quite  a 
few  natural  orange  hybrids  and  mutants.  As  a  result  of  meticulous,  long¬ 
term  culturing  by  the  masses,  there  are  numerous  superior  species  such  as 
red  bayberries  from  Jingxian,  and  yangdong  pears  from  Baojing.  Superior 
varieties  of  citrus  are  particularly  numerous  and  form  a  complete  range. 
Plentiful  varieties  provide  a  favorable  material  foundation  for  development 
of  fruit  production.  The  key  area  for  development  of  citrus  is  the  old 
citrus  bases  in  the  valleys  of  the  middle  reaches  of  the  Yuan  Shui  centering 
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around  Xupu  and  Qianyang,  and  new  citrus  bases  primarily  at  Dongkou  and 
Xinning  in  the  upper  reaches  of  the  Zi  Shui.  In  these  old  and  new  citrus 
base  areas,  transportation  is  convenient,  and  development  holds  bright 
prospects.  Yields  per  unit  of  area  are  also  fairly  high.  Potential  for 
expansion  of  citrus  groves  and  propagation  through  layering  is  great.  The 
mjor  superior  breeds  that  have  been  bred  are  already  able  to  meet  Hunan 
rovince  s  various  requirements.  Local  varieties  have  been  preliminarily 
matched.  I^ere  are  early  ripening  superior  breed  mutants  of  Pushi  seedless 
oranges,  which  fill  a  gap  in  early  ripening  superior  varieties  of  sweet 
oranges,  and  which  are  of  substantial  significance  in  Hunan  Province's 
future  early  supply  of  sweet  oranges  to  markets.  There  are  intermediate 
ripening  rock  sugar  oranges  [0393  4743  2892]  that  are  sold  fresh  right 
after  picking,  and  big  red  oranges  that  are  sold  fresh  after  being  stored. 
Jinpian  blood  oranges  [5877  2892]  ripen  late,  becoming  substantially  ripe 
during  the  last  10  days  of  December  under  natural  conditions  in  this  region. 

ey  have  firm  fruit  and  tolerate  storage.  After  storing,  their  flavor  is 
full  and  sweet,  and  they  are  more  fragrant.  They  are  of  very  great  impor- 
tance  in  lengthening  the  province's  period  of  supply  of  oranges  to  markets. 
They  should  be  actively  propagated,  thereby  making  Jingxian  into  a  supply 
base  for  superior  varieties  of  sweet  oranges.  (Table  124,  Figure  63) 


Table  124. 


Outline  of  Superior  Variety  Sweet  Oranges  at  Orange  Bases  in  the 
Middle  Reaches  of  the  Yuan  Shui 


Name  of  orange - -  - Strong  points  or  characteristics _ 

Pushi  seedless  orange  Fairly  vigorously  growing  trees  with  strong 

resistance  to  cold.  No  cold  damage  under  local 
natural  conditions.  Color  is  deep  orange  and  skin 
is  reddish  orange.  Flesh  is  slightly  crunchy  and 
somewhat  aromatic.  Skin  is  thinj  flavor  is  very 
sweet  and  slightly  acidic.  No  bitterness  in  fruit 
juice  after  heating. 


Pushi  seedless  orange 
early  ripening 
superior  mutant 


Maintains  and  develops  the  red-orange  color  of  the 
fruit  of  Pushi  seedless  oranges.  Attractive,  thin 
skinned,  no  seeds  and  much  juice.  Increased  amount 
of  sugar  and  reduced  acidity  that  enhances  flavor. 
Particularly  valuable  since  it  ripens  1  month  ahead 
of  the  other  strain. 


Rock  sugar  orange 


Jingxian  blood 
oranges 


Strong  tolerance  of  cold;  thin  skin  with  few  seeds; 
juice  sacks  are  thin,  long,  and  densely  arranged. 
Flesh  is  fine  and  crunchy;  flavor  is  extremely  sweet. 

Vigorous  growth,  bumper  producers,  large  fruit,  red- 
orange  color  with  large  purple  spots.  Extremely 
attractive.  Rich  taste  and  fragrant.  Ripen  late; 
tolerate  storage.  Rich,  sweet  flavor  after  storage 
with  enhanced  fragrance.  Of  very  great  importance  in 
increasing  Hunan  Province ' s  supply  of  oranges  to 
markets. 
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Figure  63.  Map  Showing  Distribution  of  Fruit  Bases  and  Superior  Varieties 
in  the  Western  Hunan  Agricultural  Region 

Key: 

a.  Major  citrus  base — Yuan  Shui  valley 

b.  Secondary  citrus  base 

c.  Tangerines 

d.  Big  red  oranges 

e.  Pushi  seedless  oranges 

f.  Pushi  seedless  oranges,  Liuye  type  mutant 

g.  Rock  sugar  oranges 

h.  Blood  oranges 

i.  Xupu  oranges 

j .  Red  bayberries 

k.  Fragrant  pomelos  [7449  2680] 

l.  Chrysanthemum  hearts  [5468  5363  1800] 

m.  Sweet  pomelos  [3929  2680] 

n.  Yangdong  pears  [7122  0392  2746] 

o.  Sites  at  which  apples  have  been  successfully  groxm 

p.  Areas  suitable  for  the  southward  spread  of  apples 

q.  Scale:  1:3,000,000 

(3)  Tea  Bases 

Tea  is  characterized  by  a  long  growing  season,  vigorous  bud  growth,  and  broad 
adaptability.  However,  during  their  growth  season,  tea  bushes  place  fairly 
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high  requirsments  on  atmospheric  temperature  and  soil  moisture.  During  the 
summer  and  autumn  drought  season,  water  is  the  major  factor  in  increasing 
tea  yields,  and  is  even  more  conspicuous  in  increasing  autumn  tea  yields. 
Western  Hunan  with  its  many  mountains,  its  large  amount  of  rainfall,  the 
small  amount  of  evaporation,  the  fairly  high  humidity,  and  less  summer  and 
autumn  drought  than  in  the  central  Hunan  hills  lias  natural  conditions  riibre 
suitable  for  the  growing  of  tea,  and  tea  quality  is  higher.  As  farm  mechani¬ 
zation  increases  and  transportation  becomes  increasingly  convenient,  tea 
production  may  be  expanded  correspondingly.  Competition  for  labor  between 
grain  and  tea  is  not  great  in  mountainlands  where  few  double  crofs  of  rice 
are  grown  and  where  paddyfields  are  few,  or  in  some  flatland  and  hill 
regions  where  population  is  large  relative  to  cultivated  land.  In  such 
places,  tea  growing  may  be  increased  as  feasible.  In  1979,  western  Hunan 
had  625,600  mu  of  tea  plants,  or  25  percent  of  the  province’s  tea  planta¬ 
tion  area.  In  1979,  its  tea  output  amounted  to  21.3  percent  of  the  total 
for  the  province  as  a  whole.  Tea  bases  were  located  mostly  in  Anhua.  In 
1979,  the  tea  plantation  area  at  Anhua  was  164,600  mu,  or  26.3  percent  of 
the  total  tea  growing  area  in  western  Hunan.  Tea  output  was  51.2  percent  of 
the  total  for  western  Hunan.  Anhua  had  a  large  output  of  tea,  high  yields 
per  unit  of  area,  and  tea  of  good  quality.  Anhua  Yuntaiz hong  is  shrub-like, 
and  its  budding  leaves  contain  varying  degrees  of  attthocyanadin.  It  buds 
vigorously  and  makes  red  or  black  tea  of  fine  quality.  This  is  closely 
related  to  Anhua ’s  natural  conditions  and  social  factors.  Anhua  is  the  part 
of  the  province  that  receives  greatest  rainfall,  and  an  overwhelming  majority 
of  tea  plantations  there  are  located  at  between  250  and  800  meters  above  sea 
level.  Seventy-four  percent  of  the  mountain  slopes  have  a  gradient  of  30 
degrees  or  less,  so  water  drainage  is  rather  good  and  meets  tea  plants' 
need  for  water  but  fear  of  too  much  water."  The  temperature  is  right  and 
wind  velocity  is  low.  Relative  humidity  is  high  (above  80  percent).  The 
area  has  a  long  history  of  tea  production  and  abundant  experiences.  Tea 
growing  has  also  developed  quickly  at  Dongkou,  Xupu,  Xinhua,  and  Longhui. 
Guzhang  tea  buds  sprout  during  the  first  10  days  of  March,  and  by  the  end  of 
March  one  bud  plus  two  or  three  leaves  have  developed.  Most  budding  leaves 
are  pekoe  and  suitable  for  making  green  tea  of  superb  quality,  but  output  is 
small.  Guanzhuang  in  Yuanling  County  has  been  a  noted  tea  producing  area  in 
need  of  further  development.  Future  development  of  tea  plantations  iri  the 
vast  mountainlands  of  western  Hunan  should  meet  requirements  for  mechaniza¬ 
tion  of  tea  production  and  for  bringing  fields  under  irrigation.  Places 
selected  for  tea  plantations  should  be  continuous  tracts  with  a  thick  soil 
layer,  protected  from  the  wind,  and  on  slopes  of  30  degrees  or  less. 

(4)  Cotton  Bases 

western  Hunan  region  planted  296,000  mu  to  cotton.  This  was 
12.3  percent  of  the  province’s  cotton  growing  area.  It  produced  227,500  dan 
of  cotton,  which  was  12  percent  of  the  province’s  cotton  output  for  yields 
averaging  77  jin  per  mu,  which  were  slightly  lower  than  the  average  for  the 
province  as  a  whole.  In  the  western  Hunan  region,  cotton  is  grown  over  a 
dispersed  area;  however,  within  the  region,  cotton  is  grown  mostly  in  Shimen 
fo  counties,  which  are  cotton  bases  for  the  western  Hunan  region.  In 

1979,  these  two  counties  grew  153,500  mu  of  cotton,  or  67.5  percent  of  the 
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total  area  planted  to  cotton  in  the  western  Hunan  region.  Ginned  cotton  out¬ 
put  was  191,700  dan,  which  was  84.3  percent  of  the  gross  cotton  output  for 
the  western  Hunan  region,  or  an  average  yield  of  125  jin  per  mu.  This  was 
higher  than  the  average  yield  for  the  province  as  a  whole.  This  cotton  base 
neighbors  the  Liyang  Plain  cotton  base  in  the  lake  region.  Since  it  is 
located  somewhat  toward  the  northeast  corner,  it  is  somewhat  distant  from 
the  region's  cotton  textile  center  at  Anjiang.  After  the  opening  of  the 
Zhicheng-Liuzhou  Railroad,  the  importance  within  the  region  of  the  Shimen 
and  Cili  cotton  bases  increased.  Xupu  County  produced  more  than  10,000  dan 
of  cotton  annually,  mostly  along  the  banks  of  the  Xu  Shui  and  along  the 
Hunan-Guizhou  Railroad  line.  Its  Interregional  significance  is  not  great. 

(5)  Ramie  Bases 

Ramie  bases  are  located  mostly  in  the  autonomous  zhou,  and  in  Dayong, 
Fenghuang,  Yongshun,  and  Luxi  counties.  Conditions  in  these  places  favoring 
the  growing  of  ramie  are  as  follows:  (1)  Early  arrival  of  spring  and  an 
effective  growing  season  that  is  longer  than  in  northern  Hunan,  with  slight 
changes  in  temperature.  The  mountain  region  has  continuously  rainy  and  over¬ 
cast  days  with  much  mist  and  a  low  proportion  of  sunshiny  days.  Most  of  the 
time  sunlight  is  diffused,  and  winds  are  slight.  All  these  conditions  help 
ramie  grow.  (2)  The  masses  have  experience  in  growing  hemp.  They  plow 
moderately  deep  each  year  in  the  hemp  growing  area,  and  this  helps  with¬ 
stand  drought  for  consistently  high  yields.  The  ramie  growing  area  of 
Fenghuang,  Luxi,  Yongshun,  Dayong,  and  Sangzhi  in  western  Hunan  can  be 
expanded  as  feasible.  (Figure  64) 

(6)  Livestock  Bases 

The  western  Hunan  region  has  many  mountains,  few  fields,  and  plentiful  grass¬ 
land  resources.  A  foundation  already  exists  for  cattle,  sheep,  and  goat 
production.  Conditions  for  raising  grass-eating  cattle,  sheep,  and  goats 
are  good.  Sulning,  Chengbu,  Xinning,  Wugang,  and  Dongkou  in  Shaoyang 
Prefecture,  as  well  as  Shimen  and  Cili  counties  in  Changde  Prefecture,  all 
have  requisite  conditions  for  development  of  cattle,  sheep,  and  goat  bases. 
Ten  of  the  counties  in  the  autonomous  zhou  have  already  been  classed  as 
national  beef  cattle  bases.  Plans  call  for  Baojing,  Yongshun,  and  Huayuan 
counties  to  go  into  production  in  1980.  Shimen  County  has  been  designated 
a  sheep  skin  base.  Full  use  may  be  made  of  the  region's  favorable  condi¬ 
tions  in  having  ample  fodder  for  development  of  a  rabbit  raising  industry. 
Wugan  geese  and  Xupu  geese  are  superior  breeds  that  should  also  be  developed 
actively. 

The  western  Hunan  region  also  has  5  million  mu  of  water  surfaces  of  which  it 
has  been  estimated  that  approximately  500,000  mu  have  been  stocked  with  fish. 
Qianyang  Prefecture  has  2.2  million  mu  of  water  surfaces  of  which  approxi¬ 
mately  230,000  mu  may  be  used.  As  of  1974,  less  than  80,000  mu  of  its  water 
surfaces  had  been  stocked.  This  was  approximately  only  one-third  the  usable 
water  surface  area.  Fish  yields  averaged  25  jin  per  mu.  Clearly  the  water 
surface  utilization  rate  is  still  very  low,  and  a  very  great  potential 
exists  for  raising  the  water  surface  utilization  rate.  Use  of  water  surfaces 
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Figure  64.  Map  Showing  Distribution  of  Cotton,  Hemp,  Teas,  and  Sugar 
Bases  in  the  Western  Hunan  Agricultural  Region 

Key : 

a.  Legend 

b.  Cotton  base 

c.  Ramie  base 

d.  Tea  base 

e.  Sugar  base 

f.  Sugarcane  base 

g.  1:2,000,000 


in  the  western  Hunan  region  should  be  based  on  water  surfaces  being  fairly 
concentrated,  good  quality  water  sources,  and  convenient  transportation,  with 
emphasis  going  to  the  building  of  a  group  of  fry  breeding  bases.  Artificial 
methods  of  stimulating  production  should  be  used  to  breed  fish  fry,  and  the 
problem  of  supplying  fish  fry  should  be  solved  locally.  Since  there  are  no 
facilities  for  the  passage  of  fish  at  either  the  Tuoxi  Power  Station  on  the 
Zi  Shui  or  the  Qingshan  Turbine  Pumping  Station  on  the  Li  Shui,  migrating 
fish  have  no  way  to  go  upstream  to  breed.  As  a  result,  sharp  decline  has 
occurred  in  migratory  fish  in  the  western  Hunan  region.  The  area  around 
Qingfeng  on  the  Zi  Jiang  had  been  a  spawning  ground  for  black  carp  and 
grass  carp.  However,  with  the  building  of  the  Tuoxi  Reservoir  in  1960, 
which  widened  the  river  at  the  dam  site,  stabilized  the  water  level,  and 
slowed  the  current,  black  and  grass  carp  have  not  been  able  to  spawn.  Thus, 
any  future  building  of  water  projects  should  be  based  on  the  "three  saves" 
principle.  In  addition  to  saving  ships  and  saving  timber,  fish  have  to  be 
saved  too. 

2.  Trial  Delineation  of  Sub-Zones 

Trial  delineation  of  western  Hunan  into  five  agricultural  sub-zones  has  been 
done  on  the  basis  of  regional  variations  in  the  region’s  natural  conditions, 
social  factors,  and  agricultural  structure.  (Figure  65) 

(1)  The  Wuling  Mountainland  Dryland  Grain,  Economic  Forest  and  Cattle  and 
Sheep  Growing  Region 

This  region  includes  Shimen  and  Cili  counties,  a  region  with  an  agricultural 
population  numbering  approximately  3,885,500,  and  4,567,200  mu  of  cultivated 
land,  or  an  average  of  1.2  mu  of  cultivated  land  per  capita.  The  region  has 
32.07  million  mu  of  land  used  for  forestry,  or  an  average  of  9  mu  per  capita 
of  land  used  for  forestry.  It  has  10.4  million  mu  of  forests  of  which 
economic  forests  account  for  47  percent.  It  is  the  region  in  which  the 
percentage  of  economic  forests  is  highest.  Barren  mountains  and  cut-over 
lands  cover  16.51  million  mu,  the  largest  amount  in  the  province. 

The  proportion  of  drylands  to  cultivated  land  in  western  Hunan  is  greatest 
in  this  sub-region,  and  the  percentage  of  wetlands  used  for  double  crops  of 
rice  is  smallest  in  this  sub— region.  This  sub— region  has  1.74  million  mu  of 
drylands,  which  is  38  percent  of  the  cultivated  land  area.  Two  crops  of 
rice  are  grown  on  28.2  percent  of  the  wetland  area.  Many  fields  depend 
entirely  on  rainfall.  Both  paddy  rice  and  dryland  grain  crops  are  important, 
and  are  of  special  significance  in  this  sub— area.  In  1979,  the  area  sown  to 
dryland  grain  crops  amounted  to  59  percent  of  the  total  area  sown  to  grain, 
while  output  of  dryland  grain  amounted  to  only  36  percent  of  the  sub— area's 
gross  grain  output .  Dryland  grain  yields  per  unit  of  area  are  low,  and  a 
great  potential  for  development  exists.  It  has  conditions  for  being  built 
into  the  largest  dryland  grain  base  in  the  province. 
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Figure  65.  Sub-Zone  Map  of  the  Western  Hunan  Agricultural  Region 
Key: 

a.  I.  Wuling  Shan  dryland  grain,  economic  forest,  and  cattle  and 
sheep  growing  region 

b.  II,  Yuan  and  Zi  rivers  middle  reaches  mountainland  grain,  forest 
and  tea  growing  region 

c.  III.  Valley  of  the  middle  reaches  of  the  Yuan  Shui  grain,  horti¬ 
culture  and  breeding  industry  region 

d.  IV.  Yuan  Shui  upper  reaches  mountainland  grain  and  timber  forest 
region 

e.  V.  Zi  Shui  upper  reaches  semi-mountain,  semi-hill  grain,  forestry 
and  hog  raising  region 

f.  Scale:  1:3,000,000 

The  growing  of  economic  forests,  and  particularly  of  woody  oil-bearing  trees 
has  a  long  history  in  this  sub-region,  which  is  famed  as  "the  land  of  tung 
oil,"  and  noted  as  a  national  tung  oil  producing  area.  A  1.8  million  mu 
area  in  the  sub-region  is  planted  to  tung  trees.  This  is  more  than  80  per¬ 
cent  of  the  province's  total  tung  tree  growing  area.  The  sub-region  holds 
first  place  in  the  province  in  output  of  tallow  oil.  In  1979,  output  of  tea 
35.2  percent  of  the  total  for  the  western  Hunan  region.  Citrus, 
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Chinese  chestnut,  and  pear  trees  are  plentiful.  This  sub-region  has  also 
been  successful  in  the  southward  transplanting  of  apples.  The  area  has  a 
tradition  in  the  production  of  lacquer,  gallnuts,  and  coir  fiber.  Natural 
conditions  are  suitable  for  development  of  economically  diversified  forests. 
Since  rainfall  during  August  and  September  is  fairly  great,  the  sub-region 
is  suitable  for  economic  forests  whose  fruit  output  is  paramount  such  as 
woody  oil-bearing  trees  like  tung  and  Chinese  tallow  trees,  as  well  as 
woody  food  trees  such  as  Chinese  chestnut.  Economic  forests  cover  4.9A 
million  mu,  which  is  more  than  46  percent  of  the  total  economic  forest  area 
of  the  western  Hunan  region.  Construction  of  the  Jiaozuo— Liuzhou  Railroad 
has  provided  convenient  transportation  for  development  of  timber  forests. 
Conditions  are  ripe  in  this  sub-region  for  development  of  both  economic  and 
timber  forests. 

This  sub— region  has  much  drylands  and  is  accustomed  to  the  intercropping  of 
corn  and  soybeans.  The  growing  area  is  also  large.  In  1979,  this  sub— region 
grew  more  than  1.63  million  mu  of  corn,  which  was  about  80  percent  of  the 
corn  growing  area  in  the  western  Hunan  region.  It  produced  408,990,000  jin 
of  corn,  which  was  more  than  80  percent  of  the  western  Hunan  region  s  gross 
output  of  corn.  During  the  same  year  growing  area  and  output  of  soybeans 
stood  at  49.5  and  51.2  percent  of  the  total  for  the  western  Hunan  region. 
Clearly  a  very  great  potential  exists  for  supplying  a  livestock  industry 
with  premium  quality  feed  and  green  fodder.  This  sub-region  also  has  a 
large  expanse  of  grasslands,  and  experience  in  raising  cattle,  sheep,  and 
goats  is  plentiful.  It  is  an  important  area  for  the  production  of  superior 
breed  oxen.  All  the  counties  in  the  autonomous  zhou  in  this  region  have 
been  classed  as  national  beef  cattle  b^ses,  and  Shimen  has  been  classed  a 
sheep  skin  base. 

(2)  The  Yuan  and  Zi  River  Middle  Reaches  Ifountainland  Forest  and  Tea 
Growing  Region 

This  region  includes  mostly  Yuanling  and  Anhua  counties.  Population  numbers 
1.15  million  and  land  area  totals  more  than  16.11  million  mu.  Land  used  for 
forestry  is  12.58  million  mu,  an  average  of  11  mu  per  capita  of  land  used 
for  forestry.  The  sub-region  has  7.14  million  mu  of  forests,  or  more  than 
6  mu  per  capita.  Barren  mountains  and  cut-over  land  runs  to  2.1  million  mu, 
and  cultivated  land  to  1.38  million  mu,  an  average  of  1.15  mu  per  capita  of 
cultivated  land.  Drylands  account  for  32  percent  of  the  cultivated  land 
area. 

The  wasteland  area  presently  stands  at  about  2.53  million  mu,  and  mountain- 
land  soil  resources  used  for  the  growing  of  forests  and  tea  are  substantial. 
The  climate  is  warm  and  humid  with  more  than  200  millimeters  of  precipita¬ 
tion  falling  during  August  and  September.  This  provides  favorable  condi¬ 
tions  for  a  fall  tea  crop  that  amounts  to  about  20  percent  of  output  for  the 
whole  year.  However,  during  September,  rainfall  is  less  than  100  milli¬ 
meters;  thus  serious  attention  must  be  given  irrigation. 

A  foundation  for  forests  and  tea  exists,  and  timber  reserves  are  large. 

There  is  much  mature  timber  awaiting  cutting.  There  are  7.14  million  mu  of 
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forestlands,  more  than  78  percent  of  which  contain  timber.  Timber  reserves 
amount  to  23,766,300  million  meters,  or  an  average  of  20  cubic  meters  per 
capita.  Thirty-nine  percent  of  this  is  China  fir,  and  40  percent  is  masson 
pine.  There  are  many  mature  forests.  Yuanling  County  alone  accounts  for 
69  percent  of  the  county’s  total  timber  reserves  [sic].  The  tea  plantation 
area  in  this  sub-region  covers  285,000  mu,  and  in  1975,  tea  output  was 
104,400  dan.  This  sub-region  had  42  percent  of  the  western  Hunan  region's 
total  tea  plantation  area  and  about  70  percent  of  its  output. 

Both  the  Yuan  and  Zi  rivers  traverse  this  sub-region,  and  great  potential 

improvement  in  shipping  lanes  and  upgrading  water  transportation. 
The  Zhicheng-Liuzhou  Railroad  goes  through  Guzhang,  and  the  Hunan-Guizhou 
Railroad  goes  through  Anhua.  The  building  of  a  transportation  line  con¬ 
necting  the  railroads  with  the  mainstreams  of  the  Yuan  and  Zi  rivers  would 
solve  the  problem  of  transporting  timber  out  of  the  sub-region. 

Numerous  large  and  medium  size  hydropower  stations  such  as  the  Tuoxi  power 
station,  the  Fengtan  power  station,  and  the  planned  Wuqiangxi  power  station 
are  located  in  this  sub-region.  Power  needed  for  the  mechanization  of  farm¬ 
ing,  forestry,  and  animal  husbandry  can  be  supplied  from  nearby.  There  are 
numerous  large  reservoirs,  and  a  great  potential  exists  for  the  rearing  of 
fish  in  reservoirs. 

(3)  The  Valley  of  the  Middle  Reaches  of  the  Yuan  Shui  Grain,  Horticulture 
and  Breeding  Industry  Region 

This  region  includes  Xupu,  Chenxi,  Huaihua,  Mayang,  and  Zhijiang  counties, 
^us  the  western  part  of  Qianyang  County,  plus  Huaihua  and  Hongjiang  cities. 
The  agricultural  population  is  2.15  million.  There  are  2.59  million  mu  of 
cultivated  land,  or  1.2  mu  per  capita.  Sixteen  percent  of  the  cultivated 
land  is  drylands.  Forty-two  percent  of  the  wetland  area  grows  two  crops 
of  paddy. 

The  terrain  is  relatively  low  and  flat,  and  there  are  the  Xupu,  Huaihua, 
Zhijiang,  and  Anjiang  basins  in  which  there  are  numerous  low  hills  and 
downlands  providing  latitude  for  development  of  horticultural  farms.  Con¬ 
ditions  exist  for  the  building  of  fodder  bases  in  the  hills.  The  Hunan- 
Guizhou  and  the  Jiaocheng-Liuzhou  railroads  intersect  here,  making  very 
convenient  the  prompt  shipment  of  fresh  fruits,  fresh  vegetables,  and 
fresh  or  live  livestock. 

This  is  the  major  sweet  orange  producing  area  of  the  province,  and  it  has  a 
long  history  of  production.  Superior  varieties  are  numerous  and  complete. 
Overwintering  conditions  for  sweet  oranges  are  fairly  good.  Though  the 
absolutely  lowest  temperatures  since  meteorological  records  began  to  be  kept 
occurred  in  early  1977,  the  probability  of  such  an  occurrence  is  slight  at 
approximately  4  percent.  Furthermore,  advantage  may  be  taken  of  micro¬ 
climates.  In  early  1977,  the  absolute  lowest  temperatures  in  Xupu  County 
however,  not  far  away  in  Jiangkou  District,  the  temperature  was 
y  .  Within  the  region,  the  growing  of  Chinese  honey  oranges  is 

progressing  gradually. 
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Sources  of  electric  power  are  nearby;  population  is  large  relative  to  culti¬ 
vated  land,  and  the  number  of  plants  and  mines,  cities  and  towns  is  on  the 
increase  providing  plentiful  workforces  and  power  for  an  Intensive  horti¬ 
cultural  industry  and  a  modern  breeding  industry,  while  supplying  markets 
at  the  same  time. 

Within  the  sub-region,  13.45  million  mu  of  land  is  used  for  forestry.  This 
averages  out  to  6  mu  per  capita.  Forestland  covers  7.04  million  mu  and 
timber  reserves  amount  to  16.81  million  cubic  meters.  A  definite  basis  for 
a  forestry  industry  exists. 

(4)  The  Yuan  Shui  Upper  Reaches  Mountainland  Grain  and  Timber  Forest  Region 

This  regidn  includes  Huitong,  Jingxian,  Tongdao,  Suining,  and  Chengbu  coun¬ 
ties  as  well  as  most  of  Qianyang  County  and  Naxi  Commune  in  Dongkou  County. 
It  has  a  1.1  million  agricultural  population  and  1.43  million  mu  of  culti¬ 
vated  land,  or  1.33  mu  per  capita. 

It  has  numerous  mountains,  numerous  forests,  and  numerous  fields.  The 
following  table  shows  the  area  of  various  kinds  of  land  use  within  the  sub- 
region  (Table  125) : 


Table  125.  Table  Showing  Various  Kinds  of  Land  Areas  in  the  Upper  Reaches 
of  the  Yuan  Shui 
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Key: 

a .  Des ignat ion 

b.  Area  (10,000  mu) 

c.  Percentage  of  total  land  area 

d.  Mu  per  capita 

e .  Remarks 

f.  Land  used  for  forestry 


g.  Land  used  for  farming 

h.  Land  used  for  other  purposes 

i.  Total  land  area 

j .  Includes  barren  mountains  and 
cut-over  land 

k.  Includes  reclaimable  wasteland 


Forestlands  average  17  mu  per  capita,  and  timber  reserves  average  57  cubic 
meters  per  capita.  Nan  bamboo  averages  100  stalks  per  capita.  The  area 
has  a  long  history  in  the  development  of  forestry,  and  abundant  experience 
in  forestry  operations.  Natural  conditions  also  favor  development  of  timber 
forests  such  as  pine  and  fir.  Great  prospects  exist  for  the  development  of 
forestry.  In  this  region,  cultivated  land  averages  1.33  mu  per  capita. 

Xhis  includes  wastelands  suitable  for  reclamation.  Land  used  for  farming 
averages  1.9  mu  per  capita,  the  highest  amount  in  any  of  the  sub-regions. 
Drylands  account  for  9  percent  of  the  cultivated  land  area,  the  lowest  amount 
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for  any  of  the  sub-regions.  Grain  yields  per  unit  of  area  are  low,  but  the 
average  amount  of  cultivated  land  per  capita  is  fairly  great.  Great  poten¬ 
tial  exists  for  improving  the  marketable  grain  rate. 

The  forest  cover  rate  is  high,  and  the  percentage  of  mature  forests  is 
large.  The  forest  cover  rate  is  63  percent,  and  86.9  percent  of  total  timber 
reserves  are  mature  forests.  The  pine  forest  area  is  large  accounting  for 
63.8  percent  of  the  timber  forest  area.  China  fir  forests  cover  26.3  per¬ 
cent  of  the  timber  forest  area.  Consequently,  major  tasks  in  the  develop¬ 
ment  of  forestry  in  this  sub-region  are  accelerated  exploitation  of  mature 
forests,  afforestation  of  barren  mountains  and  improvement  of  sparsely 
forested  lands,  and  expansion  of  China  fir  forest  afforestation. 

The  large  amount  of  forests  and  cultivated  land  places  fairly  heavy  burdens 
on  the  workforce,  and  conflicts  between  farming  and  forestry  are  fairly 
prominent.  Quickening  the  pace  of  farming  and  forestry  mechanization  in 
this  sub-region  is  a  major  way  in  which  to  solve  the  competition  for  labor 
between  farming  and  forestry  for  all-around  development  of  farming,  forestry, 
and  animal  husbandry. 

The  Zhicheng-Liuzhou  Railroad  runs  south  to  north.  In  addition,  tributaries 
of  the  Yuan  Shui,  plus  the  Qu  Shui  and  Wu  Shui  travel  through  the  forest 
region.  Both  water  and  land  transportation  are  at  hand,  providing  con¬ 
venient  conditions  for  the  shipment  of  bulky,  heavy  timber  and  nan  bamboo. 

(5)  The  Zi  Shui  Upper  Reaches  Semi-Mountain,  Semi-Hill  Grain,  Forestry  and 
Hog  Raising  Region 

This  region  includes  Xinning,  Wugang,  Dongkou,  Longhui,  and  Xinhua  counties. 
It  has  an  agricultural  population  of  3.17  million.  Its  land  area  totals  19 
million  mu.  Cultivated  land  amounts  to  3.2  million  mu,  28  percent  of  which 
is  drylands.  Ten  million  mu  is  used  for  forestry.  This  averages  to  about 
3  mu  per  capita  of  forestlands,  the  least  of  all  the  sub-regions  in  the 
western  Hunan  region. 

The  average  amount  of  cultivated  land  per  capita  is  small,  but  the  propor¬ 
tion  of  wetlands  used  to  grow  two  crops  of  paddy  is  large.  In  this  sub- 
region,  cultivated  land  averages  about  1  mu  per  capita,  the  smallest  amount 
of  all  the  sub-regions  of  the  western  Hunan  region.  Seventy-three  percent 
of  the  wetland  area  grows  double  crops  of  paddy,  the  highest  of  all  the 
sub-regions.  The  double  crop  rice  growing  area  is  located  mostly  in  flat- 
land  and  hill  areas  where  the  land  is  broad  and  sunshine  abundant. 

Water  resources  from  the  mainstream  and  tributaries  of  the  Zi  Shui  are 
abundant,  and  water  power  reserves  fairly  large.  There  are  numerous  sites 
suitable  for  the  building  of  dams  for  reservoirs.  Karst  water  is  plentiful 
and  conditions  are  good  for  the  multiple  use  of  both  surface  and  ground 
water.  Potential  is  great  for  development  of  water  conservancy  and  hydro- 
power. 


322 


A  definite  basis  exists  for  combining  the  growing  of  grain  and  hogs.  This 
region  grows  30  percent  of  the  western  Hunan  region's  hogs,  each  mu  of 
cultivated  land  supporting  an  average  of  0.7  head  of  hogs,  the  highest 
amount  for  any  of  the  sub-regions  of  the  western  Hunan  region.  Three  coun 
ties  in  the  sub-region,  namely  Xinhua,  Longhui,  and  Dongkou,  annually  pro¬ 
vide  the  state  with  more  than  100,000  head  of  hogs.  Mountainlands  in  the 
southwestern  part  of  this  sub-region  are  fairly  vast  and  grassland  resources 
substantial.  This  area  also  has  conditions  for  development  of  a  cattle 
raising  industry. 

A  definite  basis  already  exists  for  development  of  fruit  and  tea  growing. 

In  1977,  almost  50,000  mu  was  devoted  to  the  growing  of  citrus,  and  citrus 
output  stood  at  72,000  dan.  Dongkou  and  Xlnning  are  the  citrus  base  coun¬ 
ties  in  the  province.  Dongkou,  Wugang  and  Xinning  all  have  requisite 
conditions  for  the  overwintering  of  Chinese  honey  oranges  and  favor  develop¬ 
ment  of  citrus  production.  Xinhua  and  Dongkou  have  already  become  tea  base 
counties  for  the  province.  In  this  sub-region,  nan  bamboo  reserves  amount 
to  more  than  110  million  stalks,  which  is  13  percent  of  the  province  s 
total  nan  bamboo  reserves,  a  fairly  good  foundation.  Full  use  of  this  sub 
region's  large  population  relative  to  cultivated  land  and  its  ample  work¬ 
force  requires  active  use  of  barren  mountains  and  cut-over  lands  (approxi¬ 
mately  2.5  million  mu)  for  the  growing  of  fruit,  tea,  nan  bamboo,  and 
timber. 
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